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WIRE ROPE . ) The difference is fundamental! Blue Strand preform 
4 y Y ; P y 


Wire Rope is made from wires preformed into the exai 
weth a Crtce 


helical position that they take in the finished rop 
This brings big advantages over ordinary wire rop 
with its internal stresses. Blue Strand is more flexibi 
When cut, it does not fly apart; the ends remain i 
their natural unforced position. It requires no seizinj 
It lasts longer . . . is safer and easier to use; wit 
that do break after long wear lie flat—although visibl 

minimising danger in handling. Oilfields, Minin 
Constructional Engineering . . . wherever hea’ 
work is done, Blue Strand Preformed is preferred 
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PREFORMED WIRE ROPE 


A PRODUCT OF BRITISH ROPES LIMITED ° DONCASTES 
Works at: CHARLTON, CARDIFF, LIVERPOOL, GATESHEAD-ON-TYNE and RUTHERGLE 
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Launch of T.S.S. “ Oronsay” 


‘THE largest passenger liner at present building 
in this country was launched on Friday, June 
30th, and the naming of the vessel ‘‘ Oronsay ” 
was gracefully performed by Mrs. A. I. Anderson 
in the presence of a number of distinguished 
of guests. At the luncheon after the ceremony, 
Mr. I. C. Geddes, the chairman of the Orient 
Steam Navigation Company, Ltd., gave the 
toast of ‘“‘ The Builders,’’ quoted some figures 
regarding costs, with especial reference to 
payment in kind, and emphasised the point 
that there was a ceiling price. Sir Ronald 
Weeks, in his reply, said that the shipbuilders 
were endeavouring to keep down costs by 
reconstruction and careful planning. The 
“Oronsay,” which is being constructed at 
the Barrow yard of Vickers-Armstrongs, Ltd., 
for the Orient Steam Navigation Company, 
Ltd., has the following particulars :—length 
between perpendiculars, 668ft; breadth 
moulded, 90ft 6in ; depth moulded to E deck, 
50ft ; draught, 3lft, and gross tonnage 28,200. 
Accommodation will be provided for 668 first- 
class passengers and 833 tourist “ B” passen- 
gers, and the ship will carry a crew of 622. Twin 
screws will propel the ship at 224 knots and 
they will be driven by geared turbines of Parsons 
pattern of 34,000 total shaft horsepower, taking 
steam at 500lb per square inch gauge at a 
temperature of 850 deg. Fah. from two large 
and two small Foster Wheeler controlled super- 
heat boilers. The electrical power for all ser- 
vices will be supplied by four turbo-generators, 
each rated at 850kW at 220V d.c., and there 
will be two diesel-driven generators, each of 
100kW at 220V d.c. Other auxiliary machinery 
includes a distilling plant, refrigerating 
machinery and air-conditioning equipment. 
When completed the vessel will have one large 
streamlined funnel and a single streamlined 
mast stepped on the compass platform. She is 
expected to enter the Australian service in 
March, 1951. 


Mr. Alfred Roebuck’s Retirement 
from Hadfields, Ltd. 


At his own request, Mr. Alfred Roebuck, 
M.I.Mech.E., has retired from the board of 
Hadfields, Ltd., of which company he has been 
a director since 1931. Mr. Roebuck served his 
apprenticeship at the East Hecla Works, Shef- 
field, of Hadfields Ltd. At the beginning of the 
first World War he was appointed assistant chief 
works engineer. In 1924, he was promoted to 
the position of chief engineer, and five years 
later he was one of the first six officials of the 
company who were appointed local directors. 
For the greater part of the second World War, 
Hadfields, Ltd., controlled a shadow factory at 
Swinton, near Mexborough, for the Ministry of 
Aircraft Production, and Mr. Roebuck was the 
engineering director in charge of its construction, 
equipment and production. For many years 
past, Mr. Roebuck has rendered much service 
to a large number of associations and institu- 
tions. He isa vice-president of the Institution 
of Mechanical Engineers, and has this year 
succeeded to the presidency of the Junior Insti- 
tution of Engineers. He is also a member of the 
Tron and Steel Institute, the Institute of British 
Foundrymen, and the American Society of 
Mechanical Engineers. In addition, Mr. Roe- 
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buck takes a keen interest in the activities of 
Sheffield University, and is a past-president of 
the Sheffield Society of Engineers and the Shef- 
field Metallurgical Association. In more recent 
months, Mr. Roebuck has been closely con- 
cerned with the work of the Anglo-American 
Council on Productivity, and it will be recalled 
that he led the specialist team which visited 
the U.S.A. to study materials handling in 
factories. Although he is easing up on some of 
his many activities, we are happy to learn that 
Mr. Roebuck is in no sense retiring completely. 
Hadfields, Ltd., is retaining his services as a 
consultant and he will continue also as a director 
of John Baker and Bessemer, Ltd. 


The Commonwealth Advisory 
Committee on Defence Science 


THE first meeting of the Commonwealth 
Advisory Committee on Defence Science began 
in London on Monday last. It is being attended 
by delegates from the United Kingdom, Canada, 
Australia, New Zealand, South Africa, India 
and Pakistan, and by two observers from the 
U.S.A. Sir Henry Tizard, Chairman of the 
United Kingdom Defence Research Policy 
Committee, is presiding. At the opening session, 
Mr. Shinwell, the Minister of Defence, said that 
undoubtedly the committee would become a 
permanent part of Commonwealth co-operation, 
as, obviously, there were certain fields where a 
wide variety of resources made defence research 
on @ Commonwealth basis more valuable than 
research conducted independently in each 
country. There were fields of research that fell 
somewhere between pure defence research and 
civil research, and the committee could render 
useful service by co-ordinating work and 
directing attention to deficiencies. The com- 
mittee, Mr. Shinwell stated, represented a 
working conference of men in the scientific and 
military spheres who were responsible in their 
countries for the direction of defence research. 
He was able to say that the United Kingdom 
considered it & sound investment to spend now 
a higher part of its expenditure on research than 
ever it had done before. But it was important 
that the money, together with the skill and 
resources of the Commonwealth countries, 
should not be frittered away through any diver- 
gences of aim or effort. Subsequently, the 
delegates travelled to Cambridge where their 
meeting has continued throughout the week. 
The present session of the committee will end 
on July 20th. 


North of Scotland Hydro-Electric 
Board 


THe North of Scotland Hydro-Electric 
Board has this week published its annual report 
for 1949. It shows that at the end of the year 
the Board was operating eight hydro-electric 
stations, six steam, and twenty-eight diesel 
generating stations, three of the latter being 
temporary stations providing power for the 
construction of hydro-electric schemes. During 
the year, electricity supplies were brought to 
sixty-two villages and hamlets, 710,194,025 
units were generated, and the operating 
profit was £96,815. The report comments, 
however, that operations were adversely affec- 
ted throughout the year by high and in- 






creasing costs over which the Board had no 
control. The constructional costs of civil engi- 
neering works, including the cost of materials, 
transport and rates of wages continued to rise ; 
there was a small increase in the price of coal 
and a considerable increase, owing to devalua- 
tion, in the cost of diesel oil. Increases also 
occurred in wages and salaries covered by 
national agreements. On future schemes, the 
report says that investigations and surveys 
continued throughout last year, and proposals 
for schemes to use the waters of Loch Shin, the 
Rivers Orrin, Giorra, Lyon, Lochay, Lednock, 
Earn and Oude and the falls of Mucomir were 
prepared by the Board’s consulting engineers. 
The Shin and subsidiary schemes in Sutherland 
will have an estimated annual output of about 
164,000,000 units and a plant capacity of about 
44,000kW. The total output and the kilowatt 
capacity of all schemes, those under construc- 
tion, those on which work has not yet begun, 
and those which have been surveyed, are 
3,017,500,000 units and 1,041,750kW. Mention 
is also made in the report of the experimental 
work, now well advanzed, in connection with 
the construction of a special heater to be fired 
by peat fuel which will be used in conjunction 
with an experimental closed cycle gas turbine. 


The Nuffield Foundation and 
Commonwealth Universities 


THE annual report of the Nuffield Foundation 
for the year ended March 31, 1950, which was 
published last week, reveals that the Founda- 
tion is now prepared to make grants in support 
of research to Dominion universities and similar 
institutions within the British Commonwealth. 
It may be recalled that one of the objects of the 
Foundation is ‘‘ the advancement of social well- 
being, in particular by scientific research and 
the organisation, development and improve- 
ment of technical and commercial education.” 
In recording the decision about Dominion uni- 
versities, the report says that in developing 
societies and resources of the British Common- 
wealth universities have a proper and important 
role to play. Not only have they to train pro- 
fessional and technical leaders, but, as creators 
and custodians of learning, they have to guide 
and guard the characteristic way of life which 
they serve and which they help to mould. For 
such work, it is added, recognition and en- 
couragement from this country are essential. 
The report goes on to explain that the first 
opportunity for putting the new policy into 
operation arose when the Government of New 
South Wales established the first technical uni- 
versity in the British Commonwealth. At the 
laying of the foundation stone of the new 
University of Technology, attended by Lord 
Nuffield himself, it was announced that a 
Nuffield Research Chair in Mechanical Engi- 
neering was being endowed, the Foundation 
providing a grant of £25,000 over ten years for 
the purpose. The chair is intended to enable 
the Nuffield professor to be free from the res- 
ponsibility for organising and conducting 
teaching, and thus be able to concentrate on 
new developments in the theory and practice 
of mechanical engineering, and on the solution, 
through the medium of mechanical engineering, 
of some of the problems obstructing Australia’s 
full economic development. 
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Graphical Estimation of Inspection Errors 


By F. LEVI, Dr. Ing.* 


SUMMARY 


eee a quality characteristic A of an 
article is measured with an instrument 
having an error standard deviation different 
from zero, or is estimated from the measured 
value of another characteristic B, statistically 
correlated to A, the observed or estimated 
value may differ from the true one. In the 
event of this observed or estimated value 
being used to decide if the article’s quality 
conforms to some given standards, the con- 
clusion reached may be incorrect. In this 
paper the effect of this possible error is 
examined in conjunction with some inspection 
procedures having the function of screening 
faulty articles from controlled productions 
of a particular type. The approximate 
percentage of faulty articles accepted and of 
satisfactory articles rejected by a given 
inspection procedure is next estimated 
with the aid of graphical methods. 


ERRORS OF MEASUREMENTS 


It is opportune to examine first of all the 
various pessible sources of measuring instru- 
ment errors. Let A’, in Fig. 1, represent the 
true value of the characteristic of an article. 
If a number of measurements of this charac- 
teristic’s value is made with a given instru- 
ment, the results can generally be repre- 
sented by a discontinuous frequency bar 
chart. Let A be the average and oa, the 
standard deviation of this frequency bar 
chart. The difference between A and A’ 
can be called the “ error of accuracy ”’ of the 
instrument. This error cannot be estimated 
with statistical methods and in the following 
analysis is assumed to be negligible. The 
standard deviation o,, which will be called 
simply the “standard deviation of the 
error,’ is a measure of the reproducibility 
of the measurements and can be statistically 
estimated. 

Another factor affecting the ability of the 
instrument to indicate the true value of a 
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A’=True characteristic value. 
A=Average of a very large number of measured values. 
oe= Error’s standard deviation. 


Fic. 1—POSSIBLE SOURCES OF MEASUREMENT 
ERRORS 


characteristic is its capacity to distinguish 
between two very close values of the charac- 
teristic. In Fig. 1 the segment d represents 
the minimum difference of values of the 
characteristic which the instrument can 
detect. For simplicity it will be assumed that 
d is infinitely small. Referring to Fig. 1, 
this means that the discontinuous frequency 
bar chart is replaced with the dotted con- 
tinuous distribution f. 

The standard deviation of the error a, 
of an instrument causes the observed fre- 
quency distribution of the characteristic 
values of a batch of articles to differ from the 
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true one. This fact is often of importance 
when dealing with tolerances, specifications 
screening inspections and scientific work. 
Let us consider a batch of articles having 
true characteristic values represented by the 
frequency distribution F’ of Fig. 2. The 
average is A’ and the standard deviation 
is o’. If each article is examined and the 
value of its characteristic measured with an 
instrument having negligible o,, the fre- 
quency distribution of the measured values 
will not differ from the true one F’. The 
instrument has, in fact, been assumed to be 
perfectly accurate so that A=A’. In practice 
the instrument will have an error, correspond- 
ing to a standard deviation o,, which will be 











Characteristic Values 


F’= Frequency distribution of the true characteristic 
values for the articles in a batch. 


F”’= Frequency distribution of the measured values for 
the same articles. 


The measuring instrument corresponds to an error 
standard deviation o¢+0. The accuracy error and the 
segment d of Fig. 1 are both zero. 
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assumed to be constant for the whole range 
of measured values. It can be shown that the 
measured values will then conform to a fre- 
quency distribution as F” of Fig. 2, having 
an average A= A’, and a standard deviation 
o given by: 
o V6? 402.4 

Conversely, if the values of co, and o are 

known, the standard deviation o’ of the true 


values frequency distribution can be esti- 
mated as : 


o’ =Vo?—o. 


As an example, let us assume that the 
characteristic values of numerous articles 
produced by a process under control are 
measured with an instrument which has an 
error’s standard deviation o, of 0:12. Let 
the frequency distribution of these measured 
values have an average of 71 and a standard 
deviation of 0-3. Neglecting differences in 
averages, which may be due to inaccuracy of 
the instrument, it may be concluded that the 
frequency distribution of the true values has 
an average of 71 and a standard deviation o’ 
of about 0-276, since : 


o’ =Vo?—o2—V0-32—0- 12°0- 276. 


Acceptance of Faulty and Rejection of 
Satisfactory Articles.—The difference, caused 
by testing method errors, between the fre- 
quency distribution of the true characteristic 
values and that of the measured ones must 
be sometimes considered when dealing with 





+ See reference ' for some of the conditions which have 
to be satisfied for the validity of this equation. The 
fact that the apparent frequency distribution Ff’ is 
wider than the true one F’ can be easily understood 
when it is appreciated that an article having a true value 
z of the characteristic may appear to have a value larger 
or smaller than z. 
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tion procedures which have been 
established for the purpose of eliminating 
faulty articles from batches submitted for 
inspection. The measurement error can, 
in fact, cause the acceptance of faulty articles 
and the rejection of good ones. Since a 
generally valid treatment of the subject is 
particularly difficult, if not impossible, an 
example will be described here. The same 
fundamental concepts can be used to solve 
other more complex problems. 

Let us assume that of all the articles pre- 
viously considered those having a true 
value of the characteristic lower than 
70-5 are unsuitable for use. For simplicity 
let it also be assumed that all the articles 
submitted for inspection are produced under 
conditions of control in such a manner as 
to make the total frequency distribution of 
the true characteristic values to be normal 
with an average of 71 and a standard devia- 
tion of 0-276. Furthermore, the frequency 
distribution of the measured values corre- 
sponding to any true value x must also be 
assumed to be normal with average z and 
standard deviation equal to 0-12 for the 
whole range of characteristic values tested 
(see Fig. 3). The cumulative frequency 
distributions of the true and of the measured 
values are shown in Fig. 4. The graphs 
indicate that, in the long run, while slightly 
more than 3 per cent (say, 3-4 per cent) of 
the articles are really faulty, nearly 5 per 
cent (say, 4°8 per cent) of them will appear 
to be so, and accordingly will be rejected. 
This necessarily means that some good articles 
are rejected ; it can also be shown that some 
faulty articles are accepted. A _ simple 
graphical procedure and computation can be 
used to determine the approximate corre- 
sponding percentages. 

Consider, first of all, a large number of 
articles having a true characteristic value of 
70-5. 

If they are tested with the instrument 
under study, they will appear to possess 
characteristic values distributed around 70:5, 
according to a normal curve with an average 
of 70-5 and a standard deviation of 0-12. 
The cumulative frequency curve of these 
apparent values can be drawn as in Fig. 5 


(line a). From this graph, among other 
\ x71 
o=0-276 

















71 x True Characteristic 
‘alues 
Ce=0-12 
x Measured Values 
Fic. 3 


things, it can be seen that about 10 per cent 
of these “just satisfactory’’ articles 
will appear to possess characteristic values 
lower than, or equal to, 70°35, and that 
another 10 per cent will appear to have 
values higher than 70-65. 

To obtain an approximate estimate 
of the number of satisfactory articles 
which will be rejected, the line represent- 
ing the cumulative distribution of the 
true values is first drawn as in Fig. 5. 
That portion of it corresponding to 
values higher than 70-5 is next divided into 


¢ See reference ‘ for the properties of probability 
graph paper. 
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segments like AB, BC, CD, and so on.§ 
Consider a segment like AB. It will be seen 
that about 0-07—0-03=0-04=4 per cent 
of the articles have true values. of the charac- 
teristic included between 70-5 and 70-6. 
The approximate co-ordinates of point A 
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70 -1 -2 -3 -4-5 6 -7 -8 -9 7] -1 -2 -3 -4-5 6 -7 8 -972 


Increased number of rejected articles due to measure- 


ment error. @e=0-12. 





a= No? +oe= V0: 276?+0- 1220-3. 
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are, in fact, 70-5—3 per cent and those of 
point B 70-6—7 per cent. All these articles 
are assumed to have the true characteristic 
value 70-55 of the mid-point of the segment. 
Line 6, parallel to a and passing through the 
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Tensile Strength, Y 
2 ac 











Hardness, X 


a= measured variable, 
y= estimated variable. 


Fic. 6-CORRELATION BETWEEN TWO 
VARIABLES (GENERAL TYPE) 


point having as co-ordinates 70-55—50 per 
cent is next drawn. Its intersection with the 
vertical from 70-5 has approximately 35 per 
cent as ordinate. 

The conclusion is that about 35 per cent 
of the articles having true values included 
between 70-5 and 70-6 will be rejected by 
the inspection procedure. Since these articles 


§ These segments correspond to equal abscisse 
intervals. A better subdivision would correspond to 
equal percentage values, but such refinements are hardly 
warranted since the whole method is not accurate and 





simply gives an indication of the likely results of the 
inspection procedure. 
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represent about 4 per cent of the total 
number presented for inspection, the analysis 
shows that at least 0-04x0-35=0-014 or 
1-4 per cent of the articles appear faulty 
although they are really satisfactory. 

The procedure is repeated for the other 
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presented for inspection are faulty. 
(6) Owing to the instrument error about 
4-8 per cent of the articles appear faulty and 
are rejected. 
(c) The extra 1-4 per cent of articles 
rejected should be equal to the difference 


70 -1 -2 -3 -4 --5 6 7 -8 97] -1 -2 -3 -4 -5 6 -7 -8 -9 72 


Graphical procedure to estimate the percentage of articles rejected 


although satisfactory, and that of articles accepted although faulty, 


segments and the results are best tabulated 
as follows (very few articles corresponding 
to the segment DE will appear to have values 
lower than 70-5 and this group could be 
neglected) :— 























A | B | Cc BxC 
Group of Fraction| Fraction of |Fraction ofall 
satisfactory of all the articles | the articles 
articles the in the group|which appear 
considered articles jwhich appear faulty 
(true values) faulty | although 
| satisfactory 
Over 70:5to 70-6 | 0-04 0-35 » | 0-014 
Over 70:6 to 70-7 | 0-07 0-11 0-008 
Over 70:7 to 70-8 | 0-09 0-02 0-002 
Over 70-8to 70-9} 0-12 0-002 — 
Total, per cent ... 0-024=2-4 





A similar computation can be made to 
determine the approximate percentage of 
articles which, although they are actually 
faulty, are accepted. The results are : 


























A B | Cc Bxc 
Fraction of 
Group of faulty |Fraction| Fraction of all the 
articles ofall | the articles articles 
considered the in the group which, 
(true values) articles |which appear) although 
fi > 
appear good 
Over 70-4t0 70-5| 0-017 0-35 0-006 
Over 70:3to 70-4} 0-010 0-11 0-001 
Over 70-2to 70°3| 0-003 0-02 — 
Total, per cent ... 0-007=0-7 





- The position can then be summarised as 
follows :— 
(a) About 3-4 per cent of the articles 


when using an instrument with error standard deviation oe, +0. 
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between 2-4 per cent of articles which, 
although satisfactory, are rejected, and the 
0-7 per cent of articles which, although 
faulty, are accepted. The difference (0-3 per 
cent) is caused by graphical errors and is 
negligible. The whole procedure is used to 
obtain only an approximate estimate of the 
screening error, based as it is on many 
assumptions which are, at the best, only 
roughly satisfied in practice. 


CORRELATED TESTS 


When the direct measurement of a quality 
characteristic is difficult or destructive, it 
is sometimes convenient to base an inspection 
procedure on the values of another quality 
characteristic X, related to those of Y under 
study, but the measurement of which does 
not suffer from the same handicaps. Gener- 
ally, the relationship between the values 
of the two characteristics is either func- 
tional or statistical. In the latter case the 
two characteristics are said to be correlated. 

A common example of correlation is that 
between the tensile strength and hardness 
of some materials. If one of two mild steel 
samples has a hardness of 120 Brinell and 
the other of 150 Brinell, the latter is likely 
to possess a greater tensile strength; but 
it is impossible, on the basis of hardness 
measurements alone, to state with certainty 
the tensile strength of each sample. One of 
many values of tensile strength, some of 
which are more probable than others, may 
correspond to each value of hardness. The 
position is graphically represented in Fig. 6. 
If the relationship between hardness and 











tensile strength were functional, values 
A, B, C... of hardness would correspond 
to definite values a, 6, c... of tensile 
strength. If the relationship is statistical a 
tensile strength value anywhere between 
a’ and a”, according to a probability curve 
like f, may correspond to a hardness value A. 

To obtain the curve f a very large number 
of samples each having the hardness A 
should be tested for tensile strength and the 
tensile strength values plotted as for the 
drawing of a frequency distribution. A series 
of frequency curves, two of which are shown 
in Fig. 6, could be obtained by repeating the 
procedure for other hardness values B,C... 
Three lines could then be drawn, one joining 
the averages (h), another the points corre- 
sponding to the averages less three times the 
standard deviation (h’), and the third one 
joining the points corresponding to the 
averages plus three times the standard 
deviation (h”) of each of the frequency 
distributions. 

The resulting graph would define fairly 
accurately the relationship between hardness 
and tensile strength; from study of the 
graph a piece of steel having a hardness x 
could be expected to possess a tensile strength 
smaller than y” and larger than y’. Further- 
more, from it the engineer could predict 
that if many pieces of steel having the hard- 
ness x were tested for tensile strength, the 
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is assumed that the relationship between 
the two correlated characteristics is linear 
and that the various frequency distributions, 
like f and f’ of Fig. 6, have the same standard 
deviation within the whole range of measure- 
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Hardness, X 


The standard deviations oye are all equal. 
Fic. 7—SPECIAL TYPE OF LINEAR 
CORRELATION 
ments of interest.|| These conditions are 
represented graphically in Fig. 7. 
The centre line h is the “ regression line of 
Y on X,” which is, by definition, straight 
when the correlation is linear. The constant 


standard deviation is identified with the 
symbol cys, and the two lines h’ and h” are 
vertically spaced from A by amounts equal 
Without 


to —3eys and +-3cys respectively. 
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the correlation and the more accurately can 
the value of the variable Y be estimated 
from a measured value of X. The limiting 
case, when oys=0 and the three lines coin- 
cide, represents the special condition of linear 
functional relationship. 

Let us assume, next, that the frequency 
distribution of the values of the characteristic 
Y is known for the articles of a large batch. 
Let its average be Y and its standard devia- 
tion oy. It can be shown that if the value 
of the characteristic X is measured for each 
of the articles and the corresponding value 
of Y estimated by means of the regression 
line of Y on X, the frequency distribution of 
the estimated values of Y has the same 
average Y, but a smaller standard deviation 
o equal to : 


= Vay?— ays". 


Acceptance of Faulty and Rejection of Satis- 
factory Articles—When a correlated test is 
employed for the purpose of screening faulty 
articles from batches submitted for inspection, 
the difference between the frequency dis- 
tribution of the true values and that of the 
estimated values causes errors similar to 
those previously examined when dealing 
with an imperfect measuring instrument. 
The degree of these errors can be simply 
estimated when some particular conditions 
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Graphical procedure to estimate the percentage of 
articles rejected although satisfactory, and that of 


articles accepted although faulty, when using a corre- 


lated test. 
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average of these tensile strength values 
would be near to y. 

Because this theoretical procedure would 
require experimental data far in excess of 
those usually available and would hardly 
be suitable for standardised computations, 
other methods are used in practice to obtain 
curves performing functions similar to those 
of the lines h, h’ and h’. In the following 
treatment of one simple specific problem, it 





entering into the details of the statistical 
theory it is sufficient to state here that the 
regression line of a variable Y on a variable 
X is used when X is the variable actually 
measured and Y the estimated variable. In 
this manner the best estimate of Y from a 
known value of X can be obtained. The 
nearer h’ and h” are to the central line h 
(that is, the smaller is cys) the better will be 


|| For a discussion on this see reference *. 





o=0- 245. 


oys=0-242. y=10-156. 


Fic. 9 


are satisfied. Let us consider the following 
example. 

A number of articles is produced by a 
process under control in such a manner as 
to cause the frequency distribution of one of 
their characteristics Y to be normal with 





q It is, of course, assumed that no other errors, except 
those caused by imperfect correlation, are present. 
See references 1, *, 3. Another more convenient expres- 
sion of o is o=roy (see Appendix). 
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average Y=10-156 and standard deviation 
cy=0-345. All the articles corresponding 
to @ value of the characteristic Y which is 
smaller than 9-7 are to be considered faulty 
and are to be discarded following a suitable 
inspection procedure. Owing to the difficulty 
of measuring the values of Y an inspection 
procedure based on the measured values of 
another characteristic X, correlated to Y, is 
established. 

It is known that the correlation between 
the Y and X is linear and that the standard 
deviation oys is equal to 0-243 for the whole 
range of likely values. Furthermore, the 
frequency distributions like f of Fig. 7 are 
normal. It is desired to determine the likely 
percentage of satisfactory articles rejected 
and of faulty articles accepted by the inspec- 
tion procedure, All errors but those caused 
by the imperfect correlation are to be con- 
sidered negligible. 

Then the cumulative frequency distribu- 
tion of the true values of Y is drawn as in 
Fig. 8a. From this it can be seen that 
approximately 9 per cent of the articles are 
faulty since they correspond to values of 
characteristic Y lower than 9-7. The 
frequency distribntion of the apparent values 
of Y, estimated from the measured values 
of the characteristic X by means of the 
regression line of Y on X, has the same 
average 10-156, but standard deviation 
o=0-245, since : 


o— Voy? —aye? = V 0- 345° — 0-243°0- 245. 


The corresponding cumulative frequency 
distribution is also shown in Fig. 86. It can 
be concluded that only about 3 per cent of 
the articles presented for inspection will be 
rejected although approximately 9 per cent 
of them are actually faulty. This means that 
some articles are accepted although faulty ; 
it can also be shown that some are rejected 
although satisfactory. The graphical con- 
struction (Fig. 9) and computation are 
similar to those previously described for the 
imperfect instrument and do not require 
detailed explanation. 

The following tables can be compiled from 
an examination of Fig. 9 :— 








A 


& 


Cc Bxd 





Fraction of | Fraction of all 
Group of articles | Fraction) the articles | the articles 
considered, ofall | in the group |which appear 


estimated values the which are faulty 






































articles | satisfactory although 
satisfactory 
Over 9-6 to 9-7... | 0-02 0-40 0-008 
Over 9:5 to 9-6... | 0-006 0-27 0-0016 
Over 9-4 to 9-5... 0-003 0-15 0-0005 
Total, per cent ... 0-0101™1 
A B Cc BxC 
Fraction of | Fraction of all 
Group of articles | Fraction| the articles | the articles 
considered, ofall | in the group |which appear 
estimated values the which are pa ™ 
articles faulty although 
faulty 
Over 9-7to 9°8| 0-04 0-40 0-016 
Over 9-8to 9-9} 0-08 0-27 0-0216 
Over 9-9to 10 0-10 0-15 0-015 
Overl10 tol0-1| 0-15 0-07 0-0105 
Over 10-1t0 10-2} 0-17 0-03 0-005 
Total, per cent ... 0-0681~6-8 
23 . 


From this it may be concluded that by 
using the correlated test about 1 per cent 
of all the articles presented for inspection 
are rejected although satisfactory, and 6-8 
per cent are accepted although faulty. 

This means that instead of rejecting about 
9 per cent of the articles, as it would be the 
case if the direct test was employed, only 
0-09+-0-01—0-068=0-032, or about 3 
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per cent, are rejected, as was previously 
established. 


APPENDIX 


The equation of the regression line of Y 
on X can be written : 


y— Y =rey/ox : (x—X) 
Where 


¥=averago of the y’s. 
X =average of the w’s. 
oy=standard deviation of the y’s. 
ox=standard deviation of the z’s. 
r=correlation coefficient. 
The correlation coefficient 7 can be com- 
puted from the relation : 








4 
n 
oxy 
where Yzy/n is the average of the products 
of the corresponding pairs of values. 
The standard deviation cys is given by : 


oys=oyV 1 —r, 
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Scale Factory of W. and T. 
Avery Ltd. 


HE major problem involved when planning 

any considerable increase in the production 
of many specialised types of equipment lies 
in the breaking down of operations, whereby 
work normally carried out by skilled craftsmen 
can be done rapidly and economically to the 
same degree of accuracy by unskilled workers. 
That this object can be achieved was proved 
time and time again during the war years, and 
after the war in order to meet growing home 
demands and competition from overseas, the 
breaking down of skilled work had, of necessity, 
to be continued in many branches of industry. 
When converting their plants from war to 
peacetime production many well-known British 
firms bore this fact in mind and reorganised 
and re-equipped factories to make high outputs 
possible with a minimum use of skilled labour. 

During the past few years a number of 
these new and reorganised establishments have 
been described in THE ENGINEER, and we were 
particularly interested when we were recently 
invited to visit a new factory opened by W. and 
T. Avery, Ltd., at Sherburn-in-Elmet, near 
Leeds. This works has been laid out for the 
large-scale production of a number of the 
firm’s small standard types of weighing machines 
with unskilled local labour. Up to the time the 
new factory was opened these machines had 
been made at the firm’s Birmingham works, 
where, owing to the limitations imposed by lack 
of space for expansion and the restricted number 
of skilled craftsmen available, it had been 
evident for some time that the increasing 
demands could not be met. 

Under the original organisation all types of 
scales were made in batches chiefly by trained 
craftsmen who were capable of undertaking the 
manufacture in all stages of all types of scales. 
When plans for opening a new factory were 
being first considered it was at once decided 
that, in order to obtain the required output in a 
reasonable time, it would not be feasible to 
contemplate recruiting skilled scale makers for 
the work. As it would be necessary, therefore, 
to use unskilled and inexperienced workers to 
a very considerable extent, all of the designing, 
planning, equipment, tooling and lay-out of 
the factory was directed towards the use of 
this class of labour only. In the new lay-out 
which was evolved all of the traditional ‘‘ know- 
how ”’ of the skilled scale maker was ignored 
and the work was considered from a purely 
engineering angle. 

Before the lay-out of the factory was started 
an intensive study was carried out at the main 
works of all the methods and operations involved 
in making components and assembling a scale. 
Upon this data plant and tools were developed 
to eliminate any call for skill in the manufacture 
of components and the assembly of scale units. 
It was found that by the use of modern methods 
and plant and equipment components could be 
made to a degree of accuracy that would make 
straightforward unskilled assembly possible, 





and virtually eliminate need for skilled adjust- 
ment in the final stages of production. 

When the factory at Sherburn-in-Elmet was 
acquired in 1946 works administrative staff 
was engaged and suitable foremen, tool-makers, 
&c., were obtained from local sources. This 
team set to work to bring the plans based upon 
data from the main works into effect. No 
workpeople were transferred to the new factory 
from Birmingham as it was considered essential 
that, in order to succeed with the new project 
preconceived ideas of scale manufacture must 
be completely avoided. The methods, tools and 
equipment for the production of seven types 
of scales were proved at the main works before 
being transferred to Sherburn. 

The arrangement of the assembly lines was 
developed by the senior planning staff at the 
main works, and before it was fiaally decided 
upon mock-up lines were laid down and experi- 
mented with in an empty shop in Birmingham. 
With these mock-up lines the operations entailed 
in building sub-final and final assemblies of each 
of the types of scale were broken down to 
elementary stages, and the best sequences to 
obtain a rapid and smooth production flow were 
ascertained. Once the assembly sequences 
were determined time and motion studies were 
made at every station on the proposed lines, 
and assembly methods and component part 
arrangements were developed to make high 
production rates possible. 

When we visited the new factory, which is 
claimed to be the most up-to-date scale factory 
in Europe, it was laid out for the weekly 
production of 1000 to 2000 common counter 
scales in three sizes: 120 self-indicating 2 lb 
capacity counter scales; 140 semi-automatic 
20 lb capacity counter scales in two different 
types, 60 2 cwt capacity coal scales ; 200 5 cwt 
general-purpose platform scales for export ; 60 
5cwt heavy platform scales, and 25 10 cwt 
platform scales. The organisation has been 
made flexible s> that production can be 
concentrated or reduced on any one type of 
scale in favour of another according to demands. 

The factory occupies a site covering 25} acres 
and its two main buildings have a combined 
area of some 340,000 square feet. The lay-out 
of the factory and the plant. arrangement is 
shown, in the plan we reproduce on page 7. 
It will be seen from the plan that the foundry 
is set apart from the main works. Before 
dealing with the actual manufacture of the 
scales a description of this foundry may be of 
interest to our readers. 


THE FounDRY 


The foundry is largely mechanised and is 
equipped for the production of 80 tons of cast- 
ingsa week. They range in weight from 150Ib to 
40z. It will be appreciated that for the variety 
of scales produced in the works the weight and 
size range of the castings called for varies con- 
siderably at frequent intervals, and, although 
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mochanisation has been introduced, the organ- 
isation allows for a large degree of flexibility 
t make possible quick changes in batch pro- 
duction. A large proportion of the castings 
produced have to be within very close weight 
liinits to avoid necessity for excessive mac 
and to reduce the amount of work involved when 
}.lancing parts in the final assembly stages of 
monufacture. This factor, coupled with the 
high standard of finish called for in scales, makes 
it necessary to maintain continuous close control 
o! all stages of work in the foundry. 

Raw materials are delivered by road vehicles 
to large bins laid down in a covered stockyard 
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the knock-out station the boxes are pushed off 
the pallets by a pneumatic ram on to a vibrating 
grid. Whilst the sand is being vibrated clear 
of the castings and boxes the dust and fumes are 
drawn off by an exhauster and the sand drops 
through the grid on to a belt conveyor leading 
to the reconditioning plant. When the castings 
have been removed the boxes are slung on hooks 
depending from an overhead chain conveyor 
which takes them back to the moulding stations. 

The medium and heavy castings are made in 
two adjoining sections equipped with 36in by 
42in and 67in by 48in roll-over machines. 
Each of these two units is served by a system of 




























































sheets, &c., are delivered into a road dock at 
the opposite end. The materials are extracted 
from stock and batched in the stores marshalling 
area for delivery to the appropriate production 
lines in stillages carried by electric trucks. 

The arrangement of the various production 
lines can be seen in the plan reproduced on 
this page. Materials are delivered to the heads 
of the lines nearest the stores, and the produc- 
tion flow is arranged across the shop. In 
general, the machining of components is carried 
out on standard plant with modern tooling to 
give a steady output of high-quality work, 
and the standards of accuracy are maintained 


Sand Plant 

















































Works 
Offices 
. mel : 
2 
& 
cy 
Works = 
i, {) 
So 
fre | Road 
aca ay ae = = 
' ; Castings —r 
Gate aan c=, ' Raw Material Stores Stores | ---3 L 
COT eae ate BEC. 
ods FINISHED reir Te we lt 
(yi. 4 Mee | ei ae =! } SEs Si BS" 3 | 
§ mas” Perisher Sr Si siisy = | 
: STORAGE 1S Sh etsy Bs Sy 
Lab. ' AREA 1 Bliwt Bi! 81, ugilsy Si 
b ‘ RSS lay Snails, =F 
x a LB) LIL L de LS UT, ; ' 
s § ' | ee ae ett =! 
3 H i FEES Wa ST RH Stoe gy een Pg 
> ce 1 ': 1 
¥ § ! | assemetr Sec7I0n H arp gig Bigg! 3 
= H ' pri ' = 
5 ae UE aw tt Bu Siseee gy 
$ Park ae Os | Os] Oe) | | 8 | Ce | | | | 
.) 
& | = 
re 
i 
g Stove SEWAGE DISPOSAL 
Reta PLANT 
Si water 
: Cooler 
ccd ‘ 
H Pre | fF 
“ J 
t eo 
H pe faa 0 100 200 300 
gall. 
is Water Tower Scale Feet 


at the rear of the cupolas. All incoming mate- 
rials are handled by a 3-ton overhead crane 
which can be fitted with a lifting magnet or a 
grab. Two 2-ton and two 4-ton cupolas are 
installed, the two larger units being charged 
straight from the stockyard floor by automatic 
elevating rail skips, and the two smaller 
by hand from skips raised to the charging 
platform level by the stockyard crane. An 
interesting point is the incorporation of 
weighing machines in the charging devices, 
by means of which a record is made on a tape 
of each ingredient in a charge. 

In the foundry the metal from the cupolas 
is tapped into 5 cwt and 10 cwt ladles suspended 
from an overhead runway system which ex- 
tends the length of the pouring stations of the 
mechanised moulding lines. 

Three groups of machines working in pairs 
are laid down in a fully mechanised section of 
the foundry, illustrated on the opposite page, in 
which light castings are produced. These 
machines have table sizes ranging from 30in 
by 18in to 22in by l7in. Two of the moulding 
units consist of a jolt-squeeze pin-lift straight 
stripping machine working in conjunction with 
a jolt-squeeze roll-over machine, and in the 
third unit two jolt-squeeze  straight-draw 
machines work together. The top and bottom 
halves of the moulds produced in each unit are 
cored and closed on a short section of gravity 
roller conveyor on which the completed moulds 
are transferred on to a pallet conveyor. This 
pallet conveyor runs round the whole of the 
light mechanised section and can be driven at 
infinitely variable speeds up to 15ft per minute. 
On the pallets the moulds are first taken to the 
pouring station and they then pass below a 
long fume-exhausting cowl to a knock-out 
station at the opposite end of the section. At 
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gravity roller conveyors which leads to the 
filling stations and knock-out grids. At the 
knock-out stations the heavy boxes are handled 
by pneumatic hoists after being emptied and 
returned on the rollers to the machines. An 
area adjoining the mechanised section is set 
aside for the casting of weights and odd small 
parts not suitable for machine production, or 
special parts only required in very small 
numbers. 

The castings are cleaned in ‘‘ Wheelabrator ”’ 
machines and trimmed on grinders prior to 
dressing on a bench, after which they are ready 
for despatch to the production lines. 

A fully automatic sand-reconditioning and 
preparation plant serves the moulding machines 
and core-making section of the foundry, and 
from it sand is conveyed by means of overhead 
conveyor belts to hoppers arranged over each 
working station. 

An exhausting plant removes fumes and 
dust at all necessary points in the foundry, 
to maintain the working conditions to a 
high standard. An “amenities ”’ block on one 
side of the foundry is well equipped with 
changing rooms, shower and foot baths, &c., 
and acanteen for the sole use of foundry workers 
is situated over the first floor of the office 
block. 


ScaLE Factory Propvuction LINES 


The main factory is a single-storey building 
in which the production and assembly lines 
are arranged side by side across a single open 
shop some 450ft long by 250ft wide. All raw 
materials are received in a stores which extends 
the full length on one side of the building. 
Castings from the foundry enter one end of 
this stores and raw materials, such as bar stock, 


at @ high level by close inter-operational and 
patrol inspection. 

It will be noted that a tool maintenance 
section is situated in the production machine 
lines and the chargehands, setters, &c., on the 
machines have free access to the staff concerned 
with the maintenance and tooling of their 
machines. With this arrangement it has been 
found that much time is saved by direct con- 
ference between the men concerned, and a keen 
spirit of co-operation has been built up. 

On the production lines where small machined 
parts are made, an interesting method of inspec- 
tion has been introduced to provide a constant 
dimensional check and record of output. The 
machines are spaced along the sides of a belt 
conveyor leading to an inspection station. As 
each component is made the operator places 
it straight on to the conveyor, and it is in the 
hands of the inspector before sufficient time 
has passed to make more than one or two more 
parts. According to the degree of accuracy 
called for the inspector checks either every 
component from a particular machine or a 
percentage of the parts delivered by the belt. 
In the case of the high-production machines 
single components are placed on the belt at 
set intervals for checking against the inspector’s 
master gauges. A panel in front of the inspector 
is fitted with numbered switches connected to a 
red warning light on each of the machines 
served by the belt. When a component 
exceeding the manufacturing tolerances is 
found the inspector switches on .the red light 
at that machine and the operator stops work 
until the setter has rectified the error. The red 
light is not switched off or production resumed 
until the setter has made the necessary adjust- 
ments and the inspector is satisfied. The 
inspector is also responsible for batching the 





work turned out on the machines in the line 
and recording the output for bonus and other 
Photographs of one of the machine 


purposes. 
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single stay. With a surface broaching rig a 
girl operator completes the six edges on a beam 
in about four minutes, to a consistent degree 





CONTINUOUS ELECTRIC ENAMELLING FURNACE 


lines with its belt conveyor and a typical 
inspection bench are reproduced on page 6. 

For the production of certain parts involving 
a number of operations which do not call for 
intermediate inspection three or four machines 
are grouped on each side of the conveyor belt 
and work as a unit as shown in one of our 
illustrations. In a typical case a component 
made from rolled bar stock is parted off, 
drilled, tapped and broached before delivery 
to the inspection point. In this case the com- 
ponent, after having been parted off in a gang 
milling fixture, is dropped in a chute which 
crosses over the top of the conveyor belt and 
leads down into a container by the drilling 
machine. After having been drilled the part is 
placed on a section along the edge of the con- 
veyor belt, which is enclosed by a guide plate 
arranged to plough the part off the belt and drop 
it into a container by the side of the tapping 
machine operator. After tapping the component 
is placed in a second cross chute leading to the 
broaching machine, and when it has been 
broached the part is placed on the conveyor 
belt for transfer to the inspection point at the 
end of the line. 

Surface broaching is used to a considerable 
extent in the production of scale components 
and the tools and rigs developed for this work 
have done much to reduce the need for skilled 
operators. A typical instance of the time saved 
by broaching is a long stay of pressed steel on 
which six knife edges in precise location have to 
be cut. As originally done it took a skilled man 
twenty-five minutes to file the knife edges on a 


of accuracy unattainable by hand-filing methods 
without long practice. 
A large number of the component parts of 








July 7, 1950 





calls for a high degree of precision tooling as a 
number of the parts are made with knife-edg 
inserts, On the position and setting of which the 
accuracy of the scale assembly is largely based. 
A check on porosity of castings is kept by mean: 
of weight control. Close limits are maintaine: 
and castings have to be within 98 per cent oi 
the predetermined weight. The degree of pre- 
cision in the setting of the inserts and the carefu 
control required to avoid all tendency t« 
porosity likely to upset the balance of the 
components calls for a standard of die casting 
rarely demanded in other branches of industry 

It is also of interest to note that all heat 
treatment is also done in a section of the mai: 
production lines and the equipment in thi: 
section includes a modern high-speed inductior 
hardening machine. 

When the components have been complete: 
they are transferred to a large stores adjoining 
the assembly area where they are batched and 
issued ready for building up into scales. 

ENAMELLING AND FINISHING DEPARTMENTS 

Scale parts which have to be vitreous 
enamelled, stove enamelled or plated ar 
transferred from the machining lines to a larg 
finishing department partitioned off at one side 
of the building. In this department the sections 
which are devoted to vitreous and stove enamel- 
ling have been highly mechanised, and the 
vitreous enamelling section contains what is 
claimed to be the only continuous electric 
enamelling furnace of its kind in the country. 
This furnace, which is illustrated in one of our 
engravings, is some 48ft long and is largely 
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the scales are made from die castings and six 
machines in the works turn out some 12 tons 
of these castings a week. This class of work 





LIGHT ASSEMBLY LINES 





automatic in operation, all movements being 
controlled from a panel at one end. 

The furnace is divided into a preheating zone, 
a second zone 16ft long where the temperature 
is maintained at about 750 deg. Cent., and @ 
cooling zone. Electric heating elements are 
let into both walls and the floor and roof of 
the main heating zone. The work is carried 
through the furnace on pallets, which run on 
large rollers set between guide rails on the floor. 
At each end of the furnace is a large chamber 
where the pallets enter and leave through doors 
in the side. 

Parts for fusing are loaded on the pallets, 
which are carried on bogies which run on rails 
down the length of the side of the furnace. 
At the beginning of a working cycle the doors 
at each end of the furnace are opened and 
platforms are drawn out of the end chambers 
by chain belts which run in a trench below floor 
level. At the loading end a full bogie is run on 
to the platform and at the unloading end a 
bogie carrying a pallet of finished work is run 
off the platform on to the rails. The chain 
belts are then operated to draw the full bogie 
into the loading chamber and an empty bogie 
into the unloading chamber. The doors are 
then closed and a ram at the loading end pushes 
the full pallet into the preheating zone. At the 
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some time the whole line of pallets on the rollers 
in the furnace are moved forwards to push the 
endmost one of completed work on to the empty 
bogie at the unloading end ready for withdrawal 
during the next cycle. 

The furnace was built with two chambers 
and designed for contra-flow operation, but 
working in one direction only and with two 
shifts its capacity is sufficient to satisfy present 
demands. During the night shift the unit is 
used for annealing castings and during the day 
shift for vitreous enamelling purposes. 

After they have been burnt off the components 
ave shot blasted and thoroughly cleaned in a 
small shop at one end of the department before 
being delivered to the spray booths. For 
vitreous enamelling each part is given four 
coats of enamel and between each coat dried 
in a drier at the back of the booths. The 
parts are carried through the drier on a pen- 
dulum conveyor which makes four passes 
through the drying zone. 

After vitreous enamelling the parts are 
tranferred to an inspection bench whence they 
are removed to the main component stores on 
an overhead pendulum conveyor system. This 
conveyor system also takes the finished work 
from the adjoining stove enamelling plant to 
the stores. 

The finishing department also incorporates 
large polishing and plating shops. These shops 
are models of their kind and the working con- 
ditions leave little to be desired. 


THE AssEMBLY LINES 


The heads of the main assembly lines, to 
be seen in one of the _ illustrations, are 
situated immediately adjacent to the main com- 
ponent stores and to them the components are 
delivered in batches on stillages. In this section 
the heavier weighing machines are progressively 
assembled on roller conveyors and the ligher 
machines on benches and conveyor belts. 

Although a majority of the parts delivered 
from the component stores are ready for straight 
line assembly, certain of the beams, levers, &c., 
have first to be balanced and weight tested 
before being used. For balancing purposes a 
small room has been partitioned off at one end 
of the tool stores and equipped with rigs 
specially developed for the work. It is of 
interest to note that the weight balancing room 
has had to be sealed off from the remainder of 
the shop to prevent draughts, as even a light 
draught of air is sufficient to upset the precise 
balance of the parts during the process. 

Component units are built up on benches or 
rigs at the side of the assembly lines and added 
as the machines progress towards the final 
stages where they are tested. A comprehensive 
series of tests with different weights in various 
positions on the scale platforms is given. 
Normally, this work, particularly with the 
larger machines, entails a considerable manual 
effort in placing and removing weights. In 
order to overcome the loss of time and effort 
required in this handling of loose weights the 
company has developed and built special 
machines for this class of work. 

When the completed machines have passed 
the stringent tests of the makers and those of 
the Weights and Measures Department, they 
pass straight from the assembly lines into a 
packing and storage area ready for delivery. 

We pointed out earlier in this article that 
scales are already being manufactured in large 
numbers at this factory, and in the course of 
our visit we noted with interest that further plans 
are in hand to increase output and introduce 
new methods to promote greater efficiency in 
production. It will be appreciated from the 
descriptions of some of the many interesting 
points of manufacture and organisation at the 
Sherburn-in-Elmet works that the step taken 
by W. and T. Avery, Ltd., in introducing 
modern methods to replace craftsmanship, has 
shown an initiative and enterprise of which it 
can justly be proud. 

——_>__—_ 

Royal DEsIGNER For InpusTRY.—The Council 
of the Royal Society of Arts has announced the 
award of R.D.I. (Royal Designer for Industry) to 
Dr. J. F. MeNeill, F.R.S., managing director of 
John Brown and Co., Ltd., Clydebank, , 
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Institution of Civil Engineers’ 
Conversazione 


N Thursday of last week, June 29th, the 

Institution of Civil Engineers held its annual 
Conversazione at its headquarters in London. 
Guests were received by the President, Mr. 
V. A. M. Robertson and Mrs. Robertson. The 
building, as usual, was decorated with flowers, 
and there were the customary entertainments. 


MODELS anD DRawiIneGs 


Amongst the exhibits to be seen were a 
number of models of existing or projected engi- 
neering structures. The structures or schemes 
to which some of these were related have 
already been described in THE ENGINEER. 
Details, for instance, of the Owen Falls hydro- 
electric scheme on the White Nile, near Lake 
Victoria, Uganda, were given in an article in 
our issue of July 9, 1948. Two models of this 
project were shown by the consulting engineers, 
Messrs. Kennedy and Donkin and Sir Alexander 
Gibb and Partners. Sectional drawings of the 
dam and sluices were also to be seen. There 
was also a model of the B.B.C. 750ft television 
mast at Sutton Coldfield, described in THE 
ENGINEER last December. It was shown by Mr. 
Tudsbery and Mr. Boyse. Another model gave 
a general impression of the final appearance of 
the 100kW wind-power generator now under 
construction for installation in: the Orkneys by 
the North of Scotland Hydro-Electric Board. 
That generator has also been described in this 
journal. 

Another model which attracted attention 
was shown by the Military Engineering 
Experimental Establishment. The ‘“ Con- 
certina”’ bridge, which was the subject of 
the model, was designed towards the end of 
the war as a mobile self-launching bridge 
which could be pushed up to a gap in the closed 
condition and then opened out to form an 80ft 
span crossing for tanks. The pushing tank 
acted as counterweight during launching. The 
articulating ramp farside and_ self-levelling 
grillages allowed for considerable relative 
unevenness of the banks of the gap. The prin- 
ciple must not be confused with lazy tongs ; 
with the “‘Concertina”’ bridge the girders are 
a simple frame in all positions of launching— 
that is, all members of the frame are loaded 
only in tension or compression. No full-size 
bridge has as yet been built. 

Drawings and photographs of new oil and 
cargo jetties at Mena-Al-Ahmadi, in the Persian 
julf, were shown by Mr. R. Strick. This 
recently completed oil and cargo jetty is 
believed to be the biggest of its kind yet built, 
and presents features of interest to civil engi- 
neers. The jetties are of all-welded construction, 
supported on steel H-piles 4000ft out in the 
open sea. Suspended gravity fenders are pro- 
vided, to absorb the berthing impact of the 
largest tankers aow in use. There are six berths 
for tankers and two for cargo ships. 

Yet another model illustrated the supersonic 
wind tunnel being built at the National Aero- 
nautical Establishment, Bedford. The con- 
stantly increasing speeds of aircraft and the 
expectation that the speed of sound will 
be regularly exceeded in the near future, has 
created corresponding problems in connection 
with the design of wind tunnels in which 
models of such aircraft may be tested. While 
in the past it has been possible to make model 
tests at relatively low speeds and then estimate 
the performance of the aircraft, once the speed 
of sound has been exceeded it is essential that 
the speed of the air flowing in the wind tunnel 
should be related to the speed of sound in the 
same way as the speed of the aircraft. Con- 
sequently, very high power is needed to drive 
the fans. 

The tunnel will be the largest of a series of 
wind tunnels that have been built for Govern- 
ment research establishments by the Ministry 
of Works. 

There was also a model showing alterations 





and extensions to the existing factory of 
Venesta, Ltd., at Silvertown. It was shown by 
Mr. F. R. Bullen. Mr. S. B. Donkin shcwed a 
model of the heat accumulator for the district 
heating scheme of the Pimlico Housing Estate. 


RESEARCH AND TESTING APPARATUS 


In addition to the models there were, as there 
usually have been in the past, several examples 
of research and testing apparatus to be seen. 
The Road Research Laboratory demonstrated 
apparatus for recording maintained stresses, 
such as are found under roads and in the 
interior of embankments and for recording 
momentary stresses in soil such as are produced 
by contractors’ plant, and a demonstration 
was also given by means of models of the 
swelling and shrinkage of soil produced by a 
rise or fall in the height of the water table. 

The National Physical Laboratory demon- 
strated the creep of light alloy columns. The 
increasing use of aluminium alloys in structural 
work has made it imperative that knowledge 
should be obtained of the behaviour of such 
structural parts under conditions of stress 
where plastic deformation, both time inde- 
pendent and time dependent (i.e., creep 
deformation), may occur. A programme of 
research on the behaviour of simple structural 
components of light alloy under such conditions 
is in progress. As an initial step the creep 
deformation of aluminium alloy columns, both 
fixed and free-ended under eccentric loads, is 
to be investigated, and the machines shown at 
the Conversazione enable the deflections of 
such loaded columns to be measured periodically 
at several points. The results of these tests will 
be compared with results which would be 
expected upon the basis of a theoretical analysis 
which has been evolved. 

On the aeronautical side the Department of 
Aircraft Design showed methods of testing 
models and full-scale structures to obtain the 
stress distributicn in swept-back wings. The 
problem of obtaining the distribution of stress 
in a swept-back wing is one of the most difficult 
facing the aircraft designer at the present 
moment, and the experiments that were demon- 
strated are means being tried at present. A metal 
model was a scale representation of a swept-back 
wing, one side having ribs normal to the spar and 
the cther side having ribs parallel to the direction 
of air flow. The aim of this experiment is to find 
out what differences there are in the stress distri- 
bution. The large number of strain gauges neces- 
sary for this experiment was noted. A photo- 
elastic mcdel exhibited referred to an attempt 
by using a new technique to obtain representa- 
tion of the strains in one side of a box by using 
sensitive material for that side, and non-sensitive 
material for the other. This work has only 
recently been started, but shows considerable 
promise. 

An apparatus shown by the Department of 
Scientific and Industrial Research and Fire 
Officers’ Committee is for use in solving prac- 
tical problems on the design of fire-resisting 
structures and for research into heat conduction 
phenomena in general. It provides an electrical 
analogue of heat conduction. This is possible 
because the flow of (electric) charge in a resist- 
ance-capacity transmission line is governed by 
the same differential equation as is heat flow, 
and mathematical (though not dimensional) 
analogies may be made between temperature,T, 
and E.M.F., E, specific thermal capacity S, 
and capacity C, &e. One hour in the thermal 
experiments is represented by 100 microseconds 
in the electrical analogue and the whole cycle 
of an experiment is repeated every millisecond, 
so that results may be presented on a cathode- 
ray tube, " 

Diagrams, photographs and instruments were - 
shown by the Engineering Laboratory, Cam- 
bridge, to illustrate a number of researches in 
progress. It is of particular interest that 
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research carried out at the University, has 
revealed the reason for piston-ring blow-by, 
and a type of ring to overcome this phenomenon 
has been developed. Some of the apparatus 
used in this work was exhibited. 

Amongst a number of other exhibits we 
noted a method of prestressing concrete using 
high-tensile steel bars developed by Mr. 
Donovan H. Lee as an alternative to the two 
main Continental systems that use wires ; 
some ingenious couplings for metal pipe and 
flexible hose connections for use in _ high- 
pressure and exacting conditions shown by 
Colonel L. P. Winby ; some lemniscate transi- 
tion curve plotters for determining the best 
alignment for a prospective highway in a given 
situation by Professor F. G. Royal Dawson ; 
and air photographs and apparatus for the 
application of air photography to large-scale 
railway surveys by Mr. P. G. Mott. The first 
aerial survey of this kind was carried out in 
1947 over 1} miles of track and sidings, includ- 
ing Bournemouth Central Station. It proved 
so successful—plans were produced at scales 
as large as 40ft to lin—that the contractors, 
Hunting Aerosurveys, Ltd., were asked to 
undertake further work on the Brighton line 
between East Croydon and Purley Junction. 

The Post Office Engineering Department 
exhibited quartz crystals as used in telephone 
and radio circuits and for time-keeping. A 
section of the Department is devoted to quartz 
crystal work. The exhibit showed various 
stages in the production of typical crystal units 
as used by the Post Office and the B.B.C. 

Last, but not least, Mr. W. S. Atkins was 
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demonstrating the use of ultrasonics for weld 
inspection and other applications. In 1948 
the consulting engineers responsible for the 
structural and civil engineering work in connec- 
tion with the new Abbey Steel Mill at Port 
Talbct now being erected for the Steel Company 
of Wales, were faced with the inspection, on 
site, of welds in very heavy fabricated steel- 
work. Certain welds in continuous gantry 
girder flanges were intended to sustain service 
loads bordering on the fatigue range. It was 
therefore highly desirable to have as reliable 
an inspection as possible for cracks and other 
flaws. The established radiographic techniques 
seemed unsuitable, and it was decided to try 
and develop a technique cf weld inspection 
based op the ultrasonic pulse echo system 
devised by Dr. Firestone in the U.S.A. and 
later developed in this country by D. O. Sproule 
and his colleagues of the former Henry Hughes 
Company. 

After a period of research and development 
in the consulting engineer’s laboratory, a satis- 
factory technique was evolved and it has now 
been practised as a matter of routine at the 
Abbey Works for the past two years. The 
illustrations shown were mainly of this work. 
In addition, the Steel Company of Wales uses 
ultrasonic methods for the routine inspection 
of much of its plant. For example, wagon 
axles are examined for fatigue flaws in this 
way. The advantage in this particular 
application is that an axle can be examined 
in situ in a matter of a few minutes. The 
method of inspection was described and illus- 
trated in our issue of September 16th last year. 


The Dome of Discovery 


IHE Dome of Discovery now being erected 

on the site of the Festival of Britain will 
be the largest dome in the world and the largest 
single structure to be built of aluminium. In 
the construction of this building, which has an 
overall diameter of 365ft and covers an area of 
104,000 square feet, some 232 tons of aluminium 
is being used. 

The structural system of the dome consists of 
main arch ribs arranged as true great circles 
in three directions to form a triangulated struc- 
ture. The dome rests on a steel ring girder 















PLAN OF DOME AT GROUND LEVEL 


and its arch ribs, rafters, purlins, roof sheeting 
and canopy are constructed of aluminium. Also 
built in aluminium is the apron which encloses 
the underside of the dome, and projects 75ft 
beyond the perimeter of the main exhibition 
hall on one side to form a canopy over the main 
entrance. 

In the course of a recent visit to the works of 
Structural and Mechanical Development Engi- 
neers, Ltd., of Slough, the firm which is respons- 
ible as sub-contractors for the manufacture of 
the main rib girders, the complete apron struce 
ture and the canopy of the dome, we were given 
the opportunity to see a number of the struc- 
tural elements in course of manufacture and 
assembly. The design of the dome was carried 





out by the consulting engineers, Messrs. Free- 
man, Fox and Partners. 


THE Matin DoME STRUCTURE 


It will be seen from the drawings that 
six of the main ribs radiate from the 
centre of the dome at an angle of 60 deg. to 
each other, while six others form two inter- 
locking triangles circumscribed by the periphery 
of the dome. In the small diagram showing 
the setting out of the ribs, those shown in full 
lines are on true great circles and the lines of 
other ribs are adjusted to be on smooth curves. 
Each of these ribs is built up of eight sections 
of varicus lengths for assembly on site, the 
longest section being 57ft long and weighing 
12 ewt. 

The intermediate ribs do not follow great 
circle lines exactly but are shaped to form smooth 
curves which run generally with the main ribs. 
Between the main ribs and the intermediate 
ribs run the rafters, which are of a special alu- 
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minium alloy I-beam extrusion. Each tri- 
angular opening between the ribs and rafters 
is spanned by extruded aluminium alloy “ top 
hat ’’ purlin sections. The rafters are formed 
to a radius of 364ft 94in, and the purlins to a 
radius of 365ft Ofin. The covering sheets are 
being supplied flat and will be pulled down to the 
correct curvature on the purlins. 


CONSTRUCTION OF THE MAIN RIBS 


The main ribs are lattice girders of tri- 
anguiar cross-section curved to a radius of 
365ft to follow a great circle course across the 
dome. Each rib is built in eight sections of 
various lengths. These sections are made to 
very close dimensional limits to ensure a true 
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DIAGRAM OF ASSEMBLY OF MAIN RiB 
GIRDER 


form for the erected structure, the required 
accuracy being obtained by the use of large 
assembly jigs. The top booms are fcrmed to the 
radius of the inside of the arch ribs. Each pair 
of main rib sections is pre-assembled in a former 
approximately 120ft long, which incorporates 
drilling and reaming jigs for locating the site 
bolt holes at each end of the rib sections with 
those in the rib-end tie plates and in the main 
top and bottom gusset plates. 

The rib girders are built up from seven 
extruded sections. A large splayed channel 
forms the base of this inverted triangle design 
and a special angle section forms its 
corners, the whole being cross-braced with 
bulb angle sections while a special wide bulb 
channel forms the ends. The splayed channel 
section is formed to a radius of 361ft lin, and 
the main angle sections to a radius of 364ft 9}in. 

The girders are assembled with cold-driven 
fin diameter rivets in A.W.5 alloy (nominal 
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composition 3-5 per cent magnesium, 0-5 per 
cent manganese, remainder aluminium) those 
in the top of the girders being countersunk and 
those on the sides being roundheaded. 

All the structural sections used in the dome 
are of extruded heat-treated A.W.10B. alloy 
(nominal composition 1-0 per cent silicon, 
0-6 per cent magnesium, up to 1-0 per cent 
manganese, remainder aluminium), The mini- 
mum mechanical properties specified for this 
material in the fully heat-treated condition 
are :— 

0-1 per cent proof stress... 15 tons per square inch 


Ultimate tensile strength ... 18 tons per square inch 
Elongation... ... ...  ... 10 per cent. 


THE APRON 


Below the dome, and between its perimeter 
and the wall of the exhibition is an apron in the 
form of an inverted truncated cone which forms 
a sloping canopy all round the building. Over 
the main entrance, this canopy extends about 
75ft from the wall, decreasing to about 15ft on 
the opposite side. 

The main structure of the apron consists of 
forty-eight 1adial girders formed to the same 
convex profile on the lower side but varying in 
depth as they are reduced in length. The gir- 
ders are deep channels, built up of an llin by 
2in rolled channel of 0-12in plate at the bottom 
with 0-092in side plates stiffened with angles at 
the top and cross battened at intervals. Apart 
from their ‘structural function, these girders 
also form launders for conveying the very con- 
siderable volume of rain water which will collect 
on the two-and-a-half acres cf the dome roof, to 
the down pipes in the wall of the building. 

Purlins with expansion joints are laid across 
the girders at 3ft 9in centres. Those purlins 
which end against concrete fins supporting a 
gallery in the hall are continuous over two 
radial girders and cantilever over the adjacent 
radial girders. Edge purlins run right round 
the apron on the line of the conical wall of the 
hall. Circumferential purlins tcrminate adjacent 
to the edge purlin within the width of the coni- 
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cal wall. The purlins for the apron are of the 
same section as those of the dome but the form- 
ing of them to different radii between 101ft and 
166ft in 3ft 34in increments at an angle to the 
natural bending plane of the section presented 
considerable difficulty. 

The opening in the apron for the twelve con- 
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saw with which the ends of the main rib sections 
are trimmed to the correct angle after jig 
assembly. These power-operated saws weigh 
only 75 Ib, and can easily be handled either by 
one man using a hydraulically-adjustable stand 
or by two men without the stand. The neces- 
sity for these portable saws arose from the 





Rip ASSEMBLY SHOP 


crete fins which support the 35ft gallery in the 
hall, and for the various stairways, are framed 
by 3in by 3in aluminium alloy angles. 

A canopy extending all round the dome 
beyond the main structure is about 8ft deep, and 
consists of pressed aluminium alloy troughs 
bolted to the outer edge of the ring girder and 
sheeted on top with 18 gauge sheet. 

Amongst the specially-developed tools used 
in the manufacture of the ribs is a portable band 
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ARRANGEMENT OF DOME STRUCTURAL MEMBERS 


difficulty of handling such long sections on 
standard saws and the variety of different 
angles to be cut. 

In assembling the ribs, the use of aluminium 
alloy rivets larger than any which have so far 
been driven cold in this country presented a 
special problem. The difficulty was overcome 
with equipment supplied by Broom and Wade, 
Ltd., of High Wycombe, which supplied rapid 
advance type hydro-pneumatic squeeze riveters 
fitted with specially designed yokes to meet the 
requirements of the particular construction. 
These riveters, as can be seen from one of our 
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illustrations, are mounted on small trucks 
connected by an overhead gantry and running in 
rails along the full length of each side of the 
assembly jigs. The yokes are suspended from 
spring balances carried on the overhead mem- 
bers of the gantries so that they can be mani- 
pulated with a minimum of effort by the opera- 
tors. With these riveters, the free air consumed 
per stroke at 80 lb per square inch is normally 
3-6 cubic feet, the stroke of the moving snap 
being 2}in. At this air pressure the load at the 
snaps is 25 tons, and at 100 Ib per square inch 
air pressure the load is 30 tons. 
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BRITISH AGRICULTURE AND THE 
ROYAL SHOW 


AGRICULTURAL shows are now events 
which are of as much interest to engineers as 
they are to farmers. Year by year at the 
many county shows which are held in this 
country during the summer months an 
increasing amount of space has to be devoted 
to the display of implements and machinery. 
The biggest of all these annual agricultural 
shows—the ‘ Royal ’’—certainly becomes 
more and more an engineering exhibition, 
without, we are glad to note, losing that rural 
flavour for which it has been distinguished 
over the last 111 years. This year’s Royal 
Show, which opened at Kidlington, Oxford, 
last Tuesday, and which closes to-day, 
maintains that tradition by demonstrating 
once more the importance of the British 
farming industry. But it emphasises more 
than ever how very essential is the work of 
the engineer to the tasks which the farming 
industry is now called upon to perform. 

In considering the present-day impact of 
engineering science upon any industry, 


it is impossible to resist the temptation 
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to compare it with an earlier day. That, 
after all, is one method of measuring pro- 
gress. The first show ever staged by the 
Royal Agricultural Society took place at 
Oxford in 1839 on a Mr. Pinfold’s seven-acre 
pasture. It included a machinery section, 
there being fifty-four implements displayed, 
though it appears that the exhibiting manu- 
facturers did not show more than one imple- 
ment each. On the day prior to that show, 
some implement trials were conducted in 
an adjoining field, and there was also a 
paper-reading conference, at which a Mr. 
Henry Handley had something to say about 
mechanisation when he discussed the merits 
of wheel and swing ploughs. At the show 
itself, there was an attendance of 20,000, the 
town throughout the whole day presenting 
“* such a scene of bustle as was never, perhaps, 
before witnessed.” Nevertheless, in attempt- 
ing a mental re-creation of that occasion, 
it does occur to us that many of the visitors 
paid but scanty attention to the fifty-four 
implements. It was a day when new- 
fangled devices made but little appeal to 
the majority of farmers. To them, tilling the 
land meant, for the most part, toilsome labour 
with the simplest, and sometimes crudest, 
possible tools. But the progress of the 
machine age in agriculture was not stayed, 
for the nineteenth century saw the introduc- 
tion in this country of the seed drill, the 
threshing machine and the steam plough. 
It is true that mechanical development 
has proceeded much less rapidly in agri- 
culture than in most other industries, but 
in the middle of the twentieth century— 
rather more than a hundred years after the 
Royal Agricultural Society began “‘ to encour- 
age men of science to the improvement of 
agricultural implements ”’—engineers and 
farmers may be justifiably proud of their 
achievements. This year’s Royal Show 
demonstrates them. Of the 150-acre site 
occupied at Oxford this week, no less than 
one-third is taken up by the 730 stands dis- 
playing all kinds of machinery and equip- 
ment. If allowance is made for the space 
needed for the Royal Pavilion, the Grand 
Ring, and various reception and administra- 
tive buildings, it is evident that the exhibition 
of machinery and other “dead” stock is 
much greater than the exhibition of live 
stock—impressive as the latter continues 
to be. 

Apart from being the “ biggest ever,” this 
year’s Royal Show may not at first sight differ 
in many respects from its post-war pre- 
decessors. New types of implement are still 
being introduced, and many examples of 
improvements to existing types can be seen. 
British agricultural engineers are alive to the 
suggestions that are being made about greater 
standardisation, and the Show reveals that 
they are keenly aware also of the importance 
of their industry in the export as well as the 
home market. Orders for most kinds of 
machines are not now being obtained as 
easily as they were a year or two ago, but 
there is no lessening of interest among the 
visitors to the Show in what tractor and 
implement makers have to offer. Farmers 
and farmworkers alike are keen to study the 
details and the possibilities not only of the 
new, but also of the more established, 
machinery items, and there is increased 
emphasis on the important question of 
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efficient operation and maintenance. It is 
in these latter respects, perhaps, that British 
agricultural engineers to-day are seen at 
their best. They are ready to explain, to all 
who are anxious to know, how their machines 
are constructed and what may be expected 
in the way of performance if they are capably 
handled. This is a service of inestimable 
value to mechanised farming. Although 
some commendable progress is being made 
in the matter by the Institution of British 
Agricultural Engineers, the training of agri- 
cultural mechanics is still in its infancy. 
But machinery makers are helping it along, 
and they realise, maybe better than anybody 
else, that their efforts to encourage the 
careful working and maintenance of the 
implements which they produce are in no 
sense labour in vain. 


THE T.U.C. AND WAGE RESTRAINT 


THE statement on wages policy issued by 
the General Council of the T.U.C. last week- 
end is a dull document. For it expresses 
at some length just those views that every- 
one expected it to express. In fact, the 
General Council has not been supported by 
the constituent unions of the T.U.C. in its 
advocacy last December, in a similar state- 
ment issued at that time, of what is now 
termed “ rigorous control operating generally 
on wage rates between the cost of living 
figures of 106 and 118.” Quite apart from 
the difficulty that unions with agreements 
for a sliding scale of wages varying with the 
cost of living found themselves unable to 
depart even temporarily from those agree- 
ments, some of the unions never accepted 
the “rigorous” policy and some of the 
men’s leaders who voted for that policy 
at the time found that their followers dis- 
approved of it. It has increasingly become 
obvious since last December that it is 
impracticable to put that rigorous policy 
into effect. The General Council has had 
therefore the unenviable task of climbing 
down. It has done it gracefully and with 
good sense, reiterating the need for continued 
restraint in wage claims even if “ rigorous ” 
restraint can no longer be expected. 

The most interesting sentences in the 
statement now issued are those with which 
it closes. “ Affiliated organisations will 
appreciate the interdependence of various 
sections of the Trade Union Movement in 
the struggle to secure economic stability, 
and also the difficulties created by the lack 
of any practicable formula as to how the 
necessary flexibility should operate. Con- 
sequently the General Council offer facilities 
for such consultation as affiliated unions may 
desire to assist them in the consideration 
of their problems.” Those sentences suggest 
that the General Council is feeling its way 
towards a new relationship with the consti- 
tuent unions of the T.U.C., a relationship 
similar perhaps to that which rules in cer- 
tain countries abroad, where the actions of 
any individual union are to some extent 
controlled by the approval of the unions as 
a whole. Certainly some co-ordination of 
wage claims made by unions in this country 
is desirable. The General Council appears 
to suggest in the sentences quoted that its 
services might be used in the capacity 
of a co-ordinating body. If anything 
comes of it, it will be an interesting develop- 











July 7, 1950 


ment and certainly in our view it 
would be preferable that such co-ordination, 
if it came into existence, should be carried 
out by a trade union body rather than by 
the Government, But it remains very doubt- 
ful to what extent the constituent unions— 
accustomed though they are to submitting 
inter-union disputes to the General Council 
for advice and decision—will take advan- 
tage of an offer which they may deem to 
run counter to the “ right ’ jealously guarded 
by individual unions to indulge in col- 
lective bargaining regardless of the opinions 
of other unions. 

The policy expressed in this new General 
Council statement received the blessing of 
Sir Stafford Cripps when he answered a 
question in the House of Commons last 
Monday night. That such a policy would 
receive his blessing was, indeed, foreshadowed 
in his Budget speech. He pointed out, 
however, that the relaxation of restraint 
must not go too far. There must not be an 
abandonment of the policy of restraint. 
That would ‘“ set in motion a wave of infla- 
tion which could do the utmost damage to 
our economy.” The relaxation that he 
contemplated, in fact, was to be a return 
to the conditions ruling before devaluation 
of the pound took place. ‘“‘ The original 
White Paper [on Personal Incomes] stands 
in its full force, but not as reinforced by 
devaluation.” It remains to be seen how 
individual unions and arbitration tribunals 
will interpret the new situation. 





Metals in the Service of 
Mankind 


A SPECIAL exhibition entitled ‘‘ Metals in the 
Service of Mankind’ opens at the Science 
Museum, South Kensington, to-day, July 7th. 
It has been organised by the Institution of 
Metallurgists in collaboration with the Science 
Museum, the major research and development 
associations, and firms working in highly 
specialised metallurgical fields. An introduc- 
tory section of this exhibition includes some of 
the tools used by man in the days when only 
such materials as wood, stone and bone were 
available, and the next section illustrates the 
period when bronze came into use. In the latter, 
the artistic talent of the early metal workers is 
emphasised. Modern practice in the extraction 
and refining of the common metals is fully 
shown in the exhibition, and some of the varied 
uses of such metals as iron and steel, aluminium, 
copper, tin, nickel, lead, magnesium, cobalt and 
cadmiumaredemonstrated by means of samples, 
models and finished products. In this section 
of the exhibition, the important part played by 
the common metals in the life of a modern com- 
munity is well protrayed. Processes dealing 
with the after-treatment “of metals, such as 
electro-deposition, welding, surface finishing and 
powder metallurgy are also included, as well 
as an exhibit dealing with magnets and their 
uses. A metallurgical laboratory and a metal 
testing section show the various tests to which 
metals are subjected and the techniques which 
are now adopted to ascertain their composition 
and properties. The exhibition will remain open 
until September 30th. 

—_~————— 

SHELL Prerroteum Company, Ltp.—Refinery 
processes have formed the subjects for four films 
recently completed by the film unit of the Shell 
Petroleum Company, Ltd. The titles of the pro- 
cesses dealt with are: Octane Number, Cracking, 
Components for Aviation Gasoline, and Aviation 
Gasoline—Blending. Refinery processes take place 
within closed vessels so that no mechanical move- 
ment can be recorded and in order to explain the 
various chemical changes animated dia have 
been utilised, together with models illustrating 
molecular structure. The four films show how 
the refinery chemist has increased the yield of 
gasoline from crude oil. 





THE ENGINEER 


Literature 


Wind, Waves and Maritime Structures. By 


R. R. Minrgry. London: Charles 

Griffin and Co., Ltd., 42, Drury Lane, 

W.C.2. Price 25s. 
THE design of maritime structures, and 
structures exposed to the action of waves, 
has always presented a variety of trouble- 
some problems to the civil engineer. There is 
generally no text-book solution to such prob- 
lems and successful work comes only from 
wide experience and the collection of know- 
ledge from diverse and sometimes obscure 
sources. Mr. Minikin has attempted to 
collect together sufficient data to set out the 
modern approach to this type of work, for 
which, he states in the preface, there is an 
urgent need since all the available books on 
the subject are now out of date. He has 
thus included in this volume the results of 
important researches and relevant contri- 
butions to professional institutions, such as 
Sainflou’s analysis and Bagnold’s experi- 
ments, which are in some cases not well 
known. His book should therefore be of 
interest and value to all engineers connected 
with the maritime branches of civil engi- 
neering. 

A background of meterological knowledge is 
necessary to understand the causes of the 
formation of waves, and the first chapter of 
the book entitled “ Wind and Weather,”’ 
outlines this knowledge, describing the 
characteristics of cyclones and anti-cyclones 
and other relevant information. Wave 
generation is then discussed, and the mathe- 
matical expressions of wave forms are 
deduced. These theoretical considerations 
lead to a chapter on the pressures exerted by 
waves on obstructions, which is a topic 
developed at some length. These chapters 
form an essential preliminary to the discus- 
sion of the behaviour of the structures them- 
selves, which forms the remainder of the 
book. A study of wave stresses on break- 
waters, and of the stability of these structures 
and the characteristics of their foundations is 
given, followed by chapters on harbour sites, 
breakwater design and sea walls. Many 
examples of existing constructions are given, 
and in some cases the causes of failure are 
analysed. In addition to the matter on 
breakwaters and harbours, slipways and 
jetties and dolphins are discussed, and there 
is a chapter on dredging. In general the 
book is presented in an attractive style, which 
sets out the subject matter in an interesting 
and readable manner. It seems to us unfor- 
tunate, however, in view of the authors’ 
prefatory remarks, that nothing is said of the 
problems encountered with the Mulberry 

rbours. 





\Fing ering Structures. Edited by A. G. 
Puestey and D. R. Rexwortsy. London: 
Butterworths Scientific Publications, 1949. 
Price 25s. 

Tuts book is a collection of recent papers on 
the behaviour of materials and structures 
presented at a Symposium on Engineering 
Structures, held in September, 1949, in the 
University of Bristol, under the auspices 
of the Colston Research Society. The fifteen 
short and authoritative papers on a variety 
of structural subjects provide a very useful 
reference book for research workers, par- 
ticularly as a comprehensive _ biblio- 
graphy is included. Ample reference is 
also made to the history and development 
of the theory of structures from the classical 
methods, based on the de St. Venant, Hooke 
and Navier assumptions, to the new methods 
now associated with non-linearity in struc- 
tural behaviour. The papers are followed 
by abridged discussions, which might, per- 
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haps, have been given more prominence. 
The book is beyond the scope of most prac- 
tical engineers, but should have an appeal 
for those more theoretically inclined, who 
can no longer afford to ignore recent research 
and development work on the properties of 
materials and their influence on design. 
If monolithic design is to be used to full 
advantage, knowledge of the behaviour of 
structures in the plastic range must be 
extended. Although it may be some time 
before new methods of design are adopted, 
the engineer should be familiar with new 
ideas and prepared for changes; this book 
brings together material which would other- 
wise be inaccessible to all but research wor- 
kers. It is well edited and although more 
than a little mathematical in parts, is pre- 
sented in a readable form. 


SHORT NOTICES 


Metal Finishing Handbook. By P. A. 
Cartwright. London: Blackie and Son, Ltd., 
66, Chandos Place, W.C.2. Price 15s.—The 
object of this work has been to set out as simply 
as possible the practical details of the working 
processes encountered in the metal finishing 
industry. Apart from a fundamental intro- 
duction to the theory of electrolysis, much of 
the theory behind many of the processes 
described has been omitted but a bibliography 
lists some of the sources dealing with the more 
academic aspects of the subject. In the first 
instance, pretreatment operations, such as 
grinding, polishing and chemical cleaning, 
are discussed. The main part of the book 
deals in great detail with the industrial elec- 
troplating of copper, nickel, chromium, cad- 
mium, zinc, tin and lead, and with the more 
decorative plating of gold, silver, rhodium, 
palladium, platinum and other precious metals. 
Further chapters cover the anodising of alumi- 
nium, the colouring of the various metals, the 
rustproofing of steel by phosphate and similar 
coatings, and the hot-dip coating and metal- 
spraying processes. The qualitative and quan- 
titative testing of protective coatings on metals 
is described at considerable length in a final 
chapter. There are appendices on plating 
shop control, laboratory technique in chemical 
analysis, safety methods and first-aid and elec- 
troplating terminology. 





Road Traffic and its Control. By Sir Alker 
Tripp, C.B.E. London: Edward Arnold 
and Co., 41, Maddox Street, W.1. Price 40s.— 
The second edition of this work, which is 
Volume’ 7, in the ‘‘ Roadmakers’ Library ” 
has recently been published. The traffic 
problem is discussed in general terms, and 
traffic control by various methods is considered 
in detail. The siting and design of new roads 
and the improvement of existing ones, is 
discussed, together with planning legislation, 
and an analysis of accident statistics is given. 


BOOKS RECEIVED 


British Steam Horses. By George Dow. London : 
Pheenix House, Ltd., 38, William IV Street, W.C.2. 
Price 12s. 6d. 

Railway Track. By K. F. Antia. Second edition. 
Bombay: New Book Company, Ltd., 188-90, 
Hornby Road, Bombay. 

Rolling of Metals. Vol.I. By L. R. Underwood. 
London: Chapman and Hall, Ltd., 37, Essex 
Street, W.C.2. Price 42s. 

Electrical Who’s Who, 1950. London: Electrical 
Review Publications, Ltd., Dorset House, Stamford 
Street, S.E.1. Price 12s. 6d. 

Atomic Energy. By J. L. Crammer and R. E. 
Peierls. Middiesex: Penguin Books, West Dray ton, 
Middlesex. Price 1s. 6d. 

Modern Workshop Technology. Part II : Machine 
Tools and Metrology. By H. Wright Baker. London: 
Cleaver-Hume Press, Ltd., 42a, South Audley 
Street, W.1. Price 32s. 

Steam and Gas Turbines. By Bernhardt G. A. 
Skrotzki and William A. Vopat. London : McGraw- 
Hill Publishing Company, Ltd., Aldwych House, 
Aldwych, W.C.2. Price 40s. 6d. 
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The Royal Show at Oxford 


No. I 


HE Royal Agricultural Society’s annual 

show, which is now an important event 
for engineers as well as for farmers and 
horticulturists, is being held this week 
at Oxford. It opened on Tuesday last, 
July 4th, and will close this Friday evening. 
This year’s President of the Society is 
H.R.H. The Princess Royal, the deputy- 
president being Lord Digby. 

This is the third occasion on which the 
Royal Show has visited Oxford. The first 
show ever organised by the Society, in fact, 
took place there in 1839. It was a one-day 
“meeting,” to quote the Society’s own 
record, held in Mr. Pinfold’s pasture, which 
was a field of seven acres. The site is now 
occupied by Mansfield College. In 1839 
of course, the stage coach was still a prin- 
cipal means of transport, and on the day 
of the first ‘‘ Royal,’ which was a Wed- 
nesday, the streets of Oxford were evidently 
packed with vehicles of all kinds. It was 
estimated that the attendance was about 
20,000 and by the time the gates were 
opened, so great was the crush of people 
waiting for admittance that many had their 
coats torn from their backs ! ; 

Of more direct interest to engineers, 
however, is the fact that at the first Royal 
Show at Oxford, fifty-four implements 
were to be seen in the farm machinery sec- 
tion, few firm’s exhibiting more than one 
implement each. It is also worth recalling 
that the day prior to the show was devoted 
to implement trials in a field adjoining the 
showyard, the machines tested including a 
combined seed and manure drill, a subsoil 
plough and a scarifier. There was also a 
“* paper-reading conference.” At the latter, 
a Mr. Handley discussed the comparative 
advantages of wheel and swing ploughs. 

When the Royal Show was again held at 
Oxford, in 1870, the number of implement 
exhibits had increased considerably, and 
was actually greater than the livestock 
entries. The attendance was 72,000. For 
this year’s show, a site adjoining Kidlington 
Aerodrome has been selected. It occupies 
an area of 150 acres, of which no less than 
40 acres are taken up with the 730 stands 
showing farm machinery and equipment of 


all descriptions. Last year, at Shrewsbury, 
115 acres contained the show, at which 
there were 660 machinery stands. This 
year’s “‘ Royal’”’ is therefore the largest yet 
organised. The distance round the outside 
boundary of the ground is stated to be about 
24 miles. As the Royal Show has no 
fixed abode, but is staged in a different 
locality every year, the constructional work 
involved is no small undertaking. As well 
as the Royal and other pavilions, which are 
transported and re-erected each year, it 
has been necessary to build about 5 miles 
of shedding at Oxford. In addition, 26,000 
railway sleepers have been laid down in the 
construction of temporary roads. 

The exhibition of implements and machi- 
nery at rest and in motion again presents a 
detailed picture of the extent of agricultural 
mechanisation. The Royal Agricultural 
Society’s ‘‘Silver Medal” competition for 
new implements is once more an important 
feature of the machinery exhibition, and 
twenty-one implements were accepted for 
judging. During this year the Society is 
conducting prize-winning trials of British 
forage harvesting and handling machinery— 
quite apart from its new implement com- 
petition—and the interest being taken in 
those trials can be gauged by the keen 
interest shown in the forage machinery on 
view at Oxford. 

In what follows we begin a description of 
some of the machines and implements which 
have been introduced recently and are 
exhibited at the show. 


F. A. STANDEN AND Sons (ENGINEERING), 
LTp. 


Several British agricultural engineering 
firms are paying close attention to the im- 
provement of machinery for the complete 
harvesting of sugar beet. As this is a crop 
which has to be lifted and gathered in the 
late autumn and winter months, the machines 
for dealing with it inevitably have to work 
under difficult conditions,—a matter which 
has to be kept in mind in their design and 
construction. Among the complete beet 


harvesters to be seen at Oxford is that built 
by F. A. Standen and Sons (Engineering), 
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Ltd., Lynn Road, Ely. As illustrated by the 
engraving, Fig. 1, this machine is made in 
two parts, the topping unit being assembled 
on the front of a tractor, and the lifting and 
loading unit at the rear. 

The beet topper consists of an outer frame, 
mounted above the front axle of the tractor, 
on which two disc coulters are carried to cut 
the trash and clear the way for the actual 
topping unit. This topping unit is placed on 
an inner frame, carried below the tractor 
axle, and pivoted at its rear end. The inner 
frame is spring-loaded to give free and fully 
floating action. Six serrated feeler wheels are 
fitted into the frame, and below them there 
is a vee-shaped spring-loaded topping 
knife. A simple adjustment is provided for 
the depth of cut of the knife, and once it is 
set it remains permanently in position, 
topping the beet at the pre-determined level. 
The drive to the feeler wheels is taken 
by chain from the rear wheel of the 
tractor and is geared so that it operates at 
two revolutions a minute more than the 
tractor wheel. This arrangement enables the 
serrated feelers to grip the beet and hold them 
firmly against the knife until the topping is 
effected. Both the outer and inner frames 
of the topper unit are connected by wire ropes 
to a manual lift which can be conveniently 
operated by the tractor driver. 

The lifting and loading unit, which is 
hitched to the rear of the tractor, consists 
of a rigid outer frame carrying a hydraulic 
lifting ram, the axle and wheels, and the 
loading elevator. An inner frame, engaging 
with rollers mounted across the outer frame, 
carries at the front a top flicker which brushes 
aside the severed tops. Immediately behind 
are the lifting bow and shares, the latter 
having a shortraised arm at theirrear designed 
to give the beet an extra upward lift. Behind 
the shares, there is placed a cleaner web 
which is, in effect, an open link elevator pro- 
vided with oblong agitators. This completes 
the equipment of the inner frame, the front 
end of which is raised and lowered by a link- 
age connected to the hydraulic ram carried 
by the outer frame. At the rear of the outer 
frame, a grilled basket is fitted to receive the 
lifted beet from the cleaner web. The tines 
of the loading elevator pass through this 
basket, the elevator being mounted so that 
it raises the crop and discharges it on the 
left-hand side of the harvester into a trailer 
moving alongside. 

The drive for the Standen harvester and 
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loader is transmitted from the tractor power 
take-off by a universal coupling to a main 
gearbox centrally mounted at the front of the 
outer frame. From there, it is taken by 
chain to the top flicker and cleaner 
web and by a supplementary gearbox and 
universal coupling to the loading elevator. 
The axle is mounted on a swivel at one side 
and in a slide with an adjusting lever and 
locking device on the other. When working 
across a slope, therefore, the wheels can be 
set to climb continuously, thus keeping the 
harvester steadily in the row. 

A recent addition to the Standen beet 
harvesting equipment is the top collector 
exhibited by the firm. With it, there is the 
topping unit already described. The col- 
lector, hitched to the rear of a tractor in the 
same way as the harvester, consists of a main 
frame carrying a top collecting unit to a 
loading elevator. The collecting drum may 
best be described as a number of bars 
attached at each side to a circular rim, and 
from the bars curved fingers protrude which 
operate through narrow slots in a flat grille. 
The drum revolves and the fingers pick up 
the beet tops, carry them round and feed 
them to the lower platform of the elevator, 
whence they are taken up and dis- 
charged into a trailer moving alongside. 


Harry Fercuson, Lrp. 


One of the recent additions to the range 
of mounted implements produced by Harry 
Ferguson, Ltd., Coventry, is the post hole 
digger, a photograph of which is reproduced 
in Fig. 2. As well as being a “ Silver Medal ”’ 
entry, this implement, we understand, has 
been used at Oxford in preparing the show 
ground. 

As may be gathered from our illustration, 
the essential parts of this post hole digger are 
the auger, gearbox and universal-jointed 
drive shaft from the power take-off which 
are all carried by two long beams projecting 
rearwards from the tractor. The digger is 
raised and lowered by means of the tractor 
hydraulic system, operated by a depth con- 
trol lever. The two sizes of auger which can 
be supplied are fitted with replaceable screw 
points and hardened cutting blades, and they 
are‘designed to drill holes of 9in or 12in dia- 
meter, to a maximum depth of 36in. The 
auger and gearbox are arranged so that they 
swing freely in a fore and aft direction, the 
auger thereby remaining vertical irrespective 
of the slope of the land on which the tractor 
may be standing. Lateral slope is overcome 
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by using the standard levelling device in the 
tractor bottom links. The gears are of case 
hardened alloy steel, and are totally enclosed 
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by a tubular cast alloy gearbox which forms 
an oil bath for the automatic lubrication of all 
gears and bearings. 

Among the many other implements shown 
with the Ferguson tractor, there is a hammer- 
mill which is belt-driven by a power take- 
off pulley. It is a mobile elevating mill, com- 
plete with fan and cyclone, and can be 
attached to the tractor by the normal three- 


point linkage. The rear-mounted winch, 
illustrated by the en- 
graving Fig. 3, is . 


another new Ferguson 
production of some 
interest. The drive is 
taken from the power 
take-off by a power 
drive shaft with uni- 
versal joints to a high 
tensile nickel steel 
worm and gunmetal 
worm wheel, both of 
which run in an enclos- 
ed oil bath. The rope 
drum, which is pro- 
vided with self-oiling 
bearings, is put into 
gear by a cone clutch. 
Control of the drum 
is by a hand brake 
placed conveniently to 
the _ tractor-driver’s 
hand. The rope speed 
averages 56ft per minute, and the makers 
report that the winch has been tested 
to a pull of 7000 Ib. Special care has 
been taken with the design of the anchor or 
sprag to be seen in the front of the illustra- 
tion. When the pull of the winch is taken, 
the load comes upon the anchor and not 
upon the tractor. 


TEMPLEWOOD ENGINEERING Co., LTD. 


In recent years, the Templewood Engi- 
neering Co., Ltd., Eastbourne Road, Trading 
Estate, Slough, has been one of the firms 
which have devoted considerable attention 
to the development of grass and other crop- 
drying equipment. The orthodox Temple- 
wood drier is of the double-pass conveyor type, 
the grass being fed by an elevator delivering 
to a conveyor which passes it to the opposite 
end of the drier, from where it returns by a 
lower conveyor. The drying air, usually 
heated by an oil furnace, is maintained ther- 
mostatically at a temperature round about 
300 deg. Fah., and is blown upwards through 


the two layers of material being dried. The 
dried grass is discharged to a cross-conveyor 
which takes it to a pre-breaker and hammer 
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mill. Both the drier conveyors and the mill 
equipment are driven by electric motors with 


a total rating of 106 h.p. Tests of this 
apparatus, carried out two years ago by the 
National Institute of Agricultural Engi- 
neering, proved that it was capable of an out- 
put of 6-8cewt an hour with grass dried from 
80 per cent to 3 per cent moisture. But this 
plant, of course, is better suited to the pro- 
duction of dried grass on a commercial basis, 





Fic. 4—MARK I GRASS DRIER—-TEMPLEWOOD 


rather than to the normal requirements of 
the average farmer. 

The firm has now produced a smaller unit, 
which is intended for individual farm use, 
and this drier, known as the Templewood 
Mk. IT, is exhibited at the show, and was 
also entered in this year’s new implement 
competition. The complete plant, which is 
illustrated by the engraving, Fig. 4, requires 
a floor area of approximately 45ft long by 
7ft wide, and it can be placed on a flat con- 
crete floor, holding down bolts being necessary 
only for the main assemblies. The output 
of the drier is said to be 2}cewt an hour, 
working with grass of 80 per cent initial 
moisture content for reduction to 10 per cent. 
The fresh grass is dumped by hand on to a 
feeding conveyor and is levelled off to a solid 
bed about 2ft 6in deep. The conveyor, 
moving slowly forward, feeds the grass to a 
revolving “‘ teaser,” running transversely to 
the axis of the machine. The “teaser” 
consists of a 4ft 6in shaft, to which four tine 
bars are fitted, each of them carrying sixteen 
10in tines. The action of the “ teaser” is 
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very similar to that of a tedder, the grass 
being evenly distributed by it on to the dry- 
ing conveyor. Drying is effected by the 


16 


double-pass conveyor system already men- 
tioned, but in the Mk. I, only one conveyor 
is employed. It is a woven wire endless flat 
belt, equipped with tines on transverse slats, 
so that not only is the top layer of grass 
carried forward,. but the bottom layer is 
drawn back over a perforated sheet steel 
floor to the discharge point. 

The Mk. I drier is oil-fired, using gas oil, 
the consumption being about 9 gallons per 
hour. Recirculation of a portion of the 
exhaust gases is incorporated as standard, 


and the heat is supplied by a cylindrical steel . 


shell furnace with refractory lining, the heated 
air being circulated by a centrifugal fan. 
The drying air temperature is thermosta- 
tically controlled. The makers recommend 
that the drier is driven by one 2 h.p. and 
one 7} h.p., three-phase electric motor. The 
first drives the feeder and the conveyors, 
and the second the circulating fan and the oil 
pump and air blower which are provided for 
the Wallsend oil burner. 


THE BuTTERLEY Company, LTtp. 


In view of the trials which the Royal Agri- 
cultural Society is conducting this year, 
particular interest is being shown in the 
extensive range of forage harvesting machin- 
ery exhibited at Oxford. One such machine, 
is the “ Ad Rem ”’ crop loader built by the 
Butterley Company, Ltd., Butterley, near 
Derby, and illustrated in Fig. 5. It has been 
designed for loading many types of crops, 
including hay, silage mixtures and sugar beet 
tops, from the swath, picking them up in the 
same or reverse direction of cutting. 

The loader, which can be towed directly 
behind a lorry or trailer, consists of a fabri- 
cated chassis carried on pneumatic-tyred 
wheels at the front and castor wheels at the 
rear. The sweeper unit is suspended beneath 
on four links. The elevator surmounts the 
chassis and has two main angles which not 
only act as slides for the chain, but carry also 
the sheet metal sides and bottom. The tine 
type sweeper unit revolves in the reverse 
direction of the ground wheels between tine 
strippers. By means of a specially-shaped cam 
the tines extend to a maximum when ver- 
tically downwards, that is, as they begin to 





Fic. 5—-Crop LOADER—BUTTERLEY 


pick up the crop, and they then retract out 
of the load as it is deposited on the elevator 
tray. The elevator itself is made up of two 
steel roller chains, connected at regular 
intervals by riveted angle iron slats to which 
short tines are attached. The sweeper drive 
is transmitted by two V-ropes which also 
act as slipping clutches. These ropes are 
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tensioned by means of a telescopic link which 
enables a constant predetermined tension to 
be maintained for any position of the reel. 
The loader’s sequence of operation is that the 
crop is lifted in a continuous swath by the 
sweeper and is deposited on the elevatortray. 
The elevator slats then secure the crop and 
propel it round the bottom tray and up the 
elevator, finally discharging it into the chute. 
The power needed for driving the sweeper 
and elevator is taken from the front wheels 
of the implement and transmitted by a chain 
drive. Each driving wheel is fitted with a 
ratchet so that the elevator is driven at the 
speed of the fastest wheel when cornering. 
Another interesting exhibit of the Butter- 
ley Company, Ltd., is a tile drainage machine 
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intended for use in the draining of hill land. 
This machine, which has been designed and 
produced by James A. Cuthbertson, Ltd., 
Biggar, Scotland, is, in effect, a heavy plough 
—its total weight is approximately 24 tons— 
provided with a chute through which the 
draining tiles slide into position in a newly- 
cut trench. The plough is capable of making 
a trench to a depth of between 2ft and 3ft, 
and therefore needs to be operated by a power- 
ful track-laying tractor. If, however, ground 
conditions are not suited to direct hauling 
by the tractor, the latter can be anchored and 
the plough pulled forward by a winch. This 
implement, it may be added, was accepted 
for judging in this year’s Silver Medal com- 
petition. 


(T'o be continued) 


Institution of Naval Architects 


JOINT SUMMER MEETING IN NEWCASTLE 


No. 


HE members of the Institution of Naval 

Architects and the Institution of Engi- 
neers and Shipbuilders in Scotland were the 
guests of the North-East Coast Institution of 
Engineers and Shipbuilders at the joint 
summer meeting which opened on Tuesday, 
June 27th, in the hall of the Literary and 
Philosophical Society, in Newcastle on Tyne. 
The members were welcomed by Mr. Mungo 
Campbell, the President of the North-East 
Coast Institution, who said that it was 
twenty-six years since such a meeting had 
taken place, and by the Lord Mayor of New- 
castle, who offered a welcome to the City and 
County. Viscount Cunningham, the Presi- 
dent of the Institution of Naval Architects, 
and Professor G. Cook, the President of the 
Institution of Engineers and Shipbuilders in 
Scotland, thanked the Lord Mayor for his 
presence and the members of the North-East 
Joast Institution for initiating the meetings. 

Before the reading of the papers, there were 
two ceremonies. Lord Cunningham was 
presented with the Diploma of Honorary 
Fellowship of the North-East Coast Institu- 
tion in recognition of his services during the 
war. In accepting, Lord Cunningham said 
that there was a tendency to be too absorbed 
in academic achievements and suggested that 
the young naval architect should go to sea 
frequently so as to gain a well-balanced out- 
look. The second ceremony was the presenta- 
tion to Sir Maurice Denny of the Honorary 
Membership of the Institution of Engineers 
and Shipbuilders in Scotland in honour of his 
long association with shipbuilding and his 
leadership in the field of research. 

The first paper presented was ‘“ The 
British Shipbuilding Research Association— 
The First Six Years,” by Sir Maurice Denny, 
Bt., K.B.E., 8.B., an abstract of which will 
appear in our next issue. 


DISCUSSION 


Sir Murray Stephen said that Sir Maurice 
had been chairman of the Research Board 
since its inception and that he had willingly 
undertaken to carry on that charge for the 
next five years. Sir Murray paid tribute to 
Sir Maurice’s initiative in finding the ‘‘ Lucy 
Ashton,’’ and in making arrangements for 
the experiments outlined in the paper, and 
to Dr. Smith, the Director of the Association, 
and his staff. 

Sir Murray said that the Association 
belonged to, was started by and was con- 
trolled by the industry, but there was always 
the possibility that the position might arise 
in which the industry merely provided the 


Association with problems. This would 
never be so with the B.S.R.A., because the 
Association kept in close touch with industry, 
which was fully represented on all its com- 
mittees, so that if the industry ever lost touch 
with the Association it would be the fault 
of the industry. In presenting the results of 
research to the industry, the most difficult 
thing was to pick out the lessons to be 
learned from research, and to present them 
in short and readable form. 

Mr. Mungo Campbell said that shipowners 
could hardly be less interested in the success 
of the Association than were the shipbuilders 
and engineers. They were, however, very 
conservative and he was glad to hear Sir 
Murray’s satisfaction with the co-operation 
achieved through the Council of British Ship- 
ping and with individual owners. The Asso- 
ciation’s Journal, he said, was a useful publi- 
cation and most helpful to shipowners’ 
technical staffs. 

He said it was gratifying that the Asso- 
ciation had been so much responsible for the 
trip wire technique being adopted generally 
in British tank work, and assumed that we 
might rely with a greater degree of confidence 
on tank prediction, especially for low speed 
ships, and that an acceptable method of 
assessing the effects of sea and weather con- 
ditions in service would be found. 

Sir Charles Lillicrap, in a written contri- 
bution presented on his behalf by Mr. R. W. 
L. Gawn, said that the ground work had 
proved to have been well prepared, with the 
result that good progress had been made in 
the various fields of activity. Those who had 
studied the fifty research reports issued must 
have been impressed by the thorough treat- 
ment of the subjects dealt with ; each report 
was an impressive document. 

The organisation provided for Admiralty 
representation, and Sir Charles acknowledged 
the benefit the Admiralty had derived from 
researches and co-operative discussions. 

The work on the establishment of standard 
nomenclature and symbols for the various 
terms employed in shipbuilding represented 
a great advance ; it had progressed as regards 
resistance and propulsion and had been 
extended to cover the whole field of naval 
architecture. 

With regard to the trip wire technique 
Sir Charles said that the use of a trip wire had 
not been found necessary to induce turbulent 
flow on warship models, but at Admiralty 
Experiment Works, Haslar, tests without trip 
wire were relied upon for ship prediction. 
That was not due to conservatism; he had 
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first used trip wires more than twenty 
years ago. 

The ingenious method of jet propulsion 
adopted for the “Lucy Ashton” trials 
obviated interference from the towing vessel 
and was an important advance which should 
afford fundamental information. 

Referring to Table II, which gave the 
impression that research on hull and machi- 
nery only met in connection with performance 
and vibration, Sir Charles suggested that 
vibration was conditioned, not only by the 
machinery and structure, but also by the hull 
and propellers, and that the effect of shallow 
water was a link between vibration and hydro- 
dynamics. 

The programme of theoretical and experi- 
mental structural research on simple models 
and full-scale tests on ships being under- 
taken by the B.S.R.A. was the course 
the Admiralty followed in the design of sub- 
marines. Theoretical investigations were 
followed by model experiments, first in 
plastics and then in steel, with final tests on 
ships. A trial was to be carried out on the hull 
of the destroyer ‘‘ Albuera,’’ which would be 
loaded into the plastic range in the hogging 
condition in dry dock. 

The B.S.R.A. investigations of corrosion 
would be helpful, and he stated that there was 
room for improvement in bottom composi- 
tions and in paints for exposed and internal 
surfaces, 

Mr. R. B. Shepheard said the policy of the 
Association to provide ship and machinery 
designers with data which would enable them 
to improve their products had the closest 
affinity to the objectives of the classification 
societies, who observed, collected and collated 
information concerning the ills to which ships 
were subject. 

The contribution of the classification 
society to the work of the B.S.R.A., he con- 
tinued, was to participate in the work of 
the committees by making available data 
and suggesting directions for further research; 
to carry out for the Association experimental 
investigations in hull structures and machi- 
nery ; and to apply the results and to present 
them in usable form. 

Mr. Shepheard referred to the mechanism 
of brittle failure in mild steel and believed 
that all interests were contributing to the 
solution of that problem, including the 
B.S.R.A., the British Iron and Steel Research 
Association, the Admiralty Ship Welding 
Committee and Lloyd’s Register. 

He felt that the Association was a first- 
rate example of the system of organisation 
of research in this country ; it was co-opera- 
tive, and there was inter-locking which 
avoided overlapping. 

Dr. F. H. Todd said there was no equiva- 
lent of the B.S.R.A. in the United States, and 
that this work was covered by five different 
organisations. 'The Office of Naval Research 
was one of the major financing bodies for 
research; the Society of Naval Architects and 
Marine Engineers in New York had a certain 
amount of money available for research ; the 
Bureau of Ships, which was the equivalent 
of the British Director of Naval Construc- 
tion and Engineer-in-Chief’s Department, 
financed a great deal of work, some of which 
was perhaps better called test work; the 
universities which had tanks and hydraulic 
laboratories ; and certain firms with their own 
model basins in which they carried out private 
research and also dealt with specific prob- 
lems. One panel of a research sub-committee 
of the Society of Naval Architects dealt with 
the collection of model data and had issued 
fourteen data sheets. 

Discussing the question of paints, he said 
that in the case of a cruiser the difference in 
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horse-power required for two paints was 
25 per cent, which meant that the paint itself 
was causing 50 per cent difference in the skin 
friction resistance of the hull. 

He said that in America they had been 
working on parallel lines with the ‘“ Lucy 
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Ashton.”’ experiments ; an escort destroyer 
would be propelled by aircraft engines using 
screws instead of jets. He expressed the hope 
that in future the researches in the two 
countries would become more complemen- 
tary. P 


(Z'o be continued) 


Motor Industry Research Association 


HE annual “open days” of the Motor 

Industry Research Association’s laboratory 
Great West Road, Brentford, Middlesex, were 
held on Thursday and Friday of last week, 
June 29th and 30th = As is usual, the labora- 
tory was crowded with members and their 
guests, who took advantage of the opportunity 
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VARIATION IN PISTON BLOW-ByY AND 
POWER OUTPUT 

to discuss with each other and with the staff 

the work in progress at the laboratory. 

The research activities of the Association are 
conducted at these laboratories and at the 
proving ground near Nuneaton, under the 
guidance of Mr. A. Fogg, M.Sc., M.1.Mech.E., 
director of research. 
They include _ extra- 
mural investigations, 
however, as well as the 
work on view at the 
laboratory. Some of the 
items in the current pro- 
gramme are: Stresses 
in public service vehicle 
wheels; instrumenta- 
tion for strains in 
vehicle structures ; 
stress analysis of vehicle 
structures; high duty 
oils for high-speed 
diesel engines; engine 
exhaust valve behaviour 
with leaded fuels; in- 
fluence of piston rings 
on engine oil consump- 
tion and blow-by; 
bending and_ surface 
fatigue of gear teeth ; 
bending and torsional 
fatigue strength of 
crankshafts ; brake 
fade ; and measurement 
of noise in vehicles. 

We briefly outline 
below some of the re- 
searches in progress, which were of particular 
interest to the visitors. 


BRAKE 


RESEARCHES IN PROGRESS 


Stresses in Public Service Vehicle Wheels.—In 
this investigation, the static strains caused by 
inflation and by dead load for varying contact 
points around the wheel are being studied in the 
laboratory and work on dynamic strains is in 
hand at the proving ground. The values of 
the strains in various parts of the wheel are 


obtained by wire resistance strain gauges, which, 
in the case of dynamic strains, are used in con- 
junction with slip rings. A range of wheel and 
tyre combinations has been examined and the 
results show that the stresses in the rim—the 
most highly-loaded part—due to inflation tend 
to be higher with the smaller wheels, with values 
of about 12 tons per square inch in 5-00-20 
wheels. The stress changes due to the applica- 
tion of a given dead load are also higher in the 
smaller wheels, although at the maximum 
recommended service load for the various tyre 
and wheel combinations the differences in the 
stresses in the different sizes are less pro- 
nounced. Diagrams were on view showing the 
stress variations in the rim under various 
operating conditions. 

High-Duty Oils for High-Speed Diesel Engines. 
—The object of this work is to develop a 
technique for a relatively short engine test, 
giving positive results, with criteria as the 
presence or absence of “ hot-stuck ” rings and 
increase or irregularity of piston blow-by during 
the test. Provisionally the following test 
conditions have been adopted as standard : 
Engine on full-load at 1700 r.p.m.; jacket 
temperature 210 deg. Fah., using equal parts 
of glycol and water for cooling ; oil sump tem- 
perature 230 deg. Fah. ; and ring side clearance 
0-0015in, plus 0-0003in, minus 0-0000in. 

Several lubricants have now been examined, 
and, with a 0-2 per cent sulphur fuel, straight 
oils have failed and additive oils passed the 
test on the criteria of blow-by rate, cumulative 
total blow-by and number of rings stuck. 
Similar tests using a 1-0 per cent sulphur fuel 
are nearly complete, and although the test is 
much more severe it has, so far, given the same 
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differentiation between lubricants. The varia- 
tions in blow-by and power output during a 
typical test are shown in an accompanying 
illustration. 

Influence of Piston Rings on Engine Oil 
Consumption and Blow-by.—A study is being 
made of the number and position of gas and 
scraper rings on oil consumption and blow-by. 
Work has been largely confined to a single- 
cylinder engine, the piston of which can be 
fitted with a maximum of four gas rings and 
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two scraper rings, one above and one below the 
gudgeon pin. The difference in blow-by 
between the piston with a full complement of 
gas rings and with only one gas ring at the top, 
is of the order of 3: 1. A similar result has been 
obtained with other similar piston and ring 
assemblies. Oil consumption, however, is much 
less consistent and although one particular 
assembly showed a progressive increase in 
oil consumption as gas rings were added, 
another similar assembly has shown a decrease. 

In association with extra-mural work on 
“* pressure-backed ” rings, a comparison is being 
made on a multi-cylinder engine of the relative 
merits of pressure backed and normal rings with 
respect to engine friction. The engine is coupled 
to an electric dynamometer and is fitted with 
a closed re-cycling manifold pressurised to give 
the same mean cycle pressure as when operating 
under full-throttle firmg conditions. The evi- 
dence so far is that engine friction over the 
whole speed range is about 8 per cent lower 
with the pressure-backed than with normalrings. 

Brake Fade.—The machine, illustrated here- 
with, on view has recently been installed and 
is intended for an investigation into brake fade, 
a newly added item to the programme of 
research. The machine accommodates a small 
specimen of lining material in contact with a 
rotating cast iron drum. When operating 
under continuous running conditions, the 
following variables will be under direct, but 
not necessarily independent, control : Rotational 
speed of drum; normal force on lining ; 
frictional force on lining ; temperature of drum ; 
and temperature of lining. The machine will 
also be capable of acting as an inertia machine 
and performing “run-down ”’ tests under con- 
ditions similar to those of a decelerating 
vehicle. 

Fatigue Strength of Crankshafts.—W ork is in 
progress on the effects of design, materials and 
treatment on the bending and torsional fatigue 
strengths of cast crankshafts. Tests are being 
made on single-throw crankshaft specimens of 
the same design but made of different cast 
irons and steels for comparison of these materials 
and on stepped bar specimens for studying the 
effects of different surface treatments. Con- 
currently, the ordinary physical properties of 
the materials are being determined. 

The evidence so far suggests that the bending 
fatigue limits of cast steel crankshafts may be 
lower, in relation to tensile strength, than would 
be expected from all the earlier work carried 
out on forged steel and on high-duty cast iron 
crankshafts. Work on the effects of surface treat- 
ments has shown that the degree of improve- 
ment in fatigue strength due to shot peening 
may be influenced considerably by the type of 
fatigue load applied. Because the presence of 
an oil hole may obscure the effects of other 
design modifications and to learn more about 
this factor, the initial work on torsional fatigue 
is concerned with comparing the strength of 
crankshafts with and without oil holes. 

Vehicle Speed Measuring Equipment.—An 
improved timing device for vehicle speed mea- 
surement was on view. It is intended to replace 
the existing equipment at the proving ground, 
which relies on the pulses generated by the 
breaking of light beams falling on photocells to 
switch on and off an electronic timing device 
as the vehicle runs in and out of the timing 
section. This equipment, we understand, tends 
to be unreliable at very low speeds. With the 
new unit, the pulses trigger a 100kc/s oscillation 
generated by a crystal oscillator, and the number 
of cycles between the breaking of the light beams 
at each end of the timing section is counted 
by an electronic recorder. 


The National Coal Board’s 
Report 


Tue fourth annual report of the National 
Coal Board appeared on Friday last. It covers 
the year ended December 31, 1949, the third 
year of the nationalised coal industry, and 
although the Board states that the report is 
somewhat shorter than its predecessors, it is a 
document of 291 pages. 

The report begins by surveying the results 
of the third year’s working of the natonalised 
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coal industry, and notes that the saleable output 
of coal from the deep mines was 202,700,000 
tons, or 5,000,000 tons more than in 1948. From 
opencast workings, 12,400,000 tons of coal 
were obtained last year, making a total output 
of 215,100,000 tons. Home coal consumption, 
however, increased to 196,000,000 tons, and 
was higher than in any peacetime year, and 
the report records that exports and bunkers 
accounted for 19,000,000 tons. The financial 
results of the year’s working are naturally a 
matter of particular interest. The Board 
finished the year with a surplus of £9,500,000, 
compared with £1,700,000 in 1948, the collieries 
made an operating profit of £29,400,000, and 
the ancillary undertakings a profit of £1,700,000. 
Capital charges payable to the Minister of Fuel 
and Power required £13,200,000, and, for the 
first time, provision had to be made last year 
for profits tax at £3,500,000. A further 
£4,000,000 was set aside as increased provision 
for workmen’s compensation. But by the 
end of 1949, the report says, the Board’s 
deficit had been reduced to £12,300,000. The 
object now is to make good the remaining deficit 
by the end of 1950 and then to start building up 
@ reserve. 

It is stated in the report that the costs of 
producing a ton of coal, which had been rising 
for about fifteen years, fell in 1949 by 6d., 
which is equivalent to a saving of £5,000,000 a 
year. At the same time, it is observed, miners’ 
earnings rose by Is. 2d. a shift on the average, 
largely because of the piece-rate system, as 
productivity improved. The industry’s pro- 
ceeds increased by 9d. to 47s. 114d. a ton, but 
the report acknowledges that some of this 
increase was due to the larger quantity of coal 
sold at world prices. It claims, however, that 
if all the coal had been sold at home prices the 
industry would not have made a surplus last 
year. On capital expenditure, the report says 
that £31,000,000 was spent last year on addi- 
tions and improvements to collieries and coke 
ovens and on replacing worn-out plant, and, at 
the end of the year expenditure not yet incurred 
but earmarked for capital projects amounted 
to £63,000,000. In this connection, it is noted 
that much work was done in 1949 in the coal- 
fields and at the Board’s headquarters in pre- 
paring a national development plan for the 
coal industry as a whole. By the end of the 
year the final work of allocating capital and 
setting long-term production targets for each 
coalfield had been well advanced. 

A chapter of the report dealing with tech- 
nical developments in the mines gives an 
account of the Board’s engineering activities 
during the year, and, among other things, 
describes the progress made with a modified 
form of horizon mining and experiments to 
utilise methane gas given off by coal seams. 
It records also that 297 borings were put down 
last year, compared with 182 in 1948, and that 
by the end of 1949 there were 331 underground 
locomotives at work in the mines. In a refer- 
ence to research work, the report states that 
in the second half of last year, the Board 
reviewed the problems in the industry calling 
for urgent investigation and drew up a £500,000 
research programme for this year. 

The final chapter of the report is entitled 
** The Board as Employer.”’ Here, of course, the 
subject of manpower is treated, and it is stated 
that in order to increase the number of coal-face 
workers and to provide against normal wastage, 
it was hoped to recruit 75,000 workers during 
last year. Actually, the new recruits to the 
industry number 52,119 and the total wastage 
during the year was 68,516. The result, how- 
ever, the Board claims, was not so damaging 
to the industry’s performance as it might heve 
been, because of measures which managements 
took to use their labour forces to better effect 
and produce more coal with less men. But, it 
is added, the shortage of houses is one of the 
main obstacles to recruitment and to the 
transfer of mineworkers to those parts of the 
coalfields where they can contribute most to 
increasing production and lowering costs. So 
long as there are not enough houses near the 
collieries, and, in particular, near the expanding 
collieries, the Board says that it will find it 
hard to attract and keep the men it needs. 








July 7, 1950 


Power Station Boiler Plant* 


THE 1953-54 COMMISSIONING PROGRAMME 


THE recently issued B.E.A. boiler commission- 
ing programme for the years 1953 and 1954 
adds twenty-one units of a total steaming capa- 
city of 8325 x 10* lb per hour. Of these, nine 
boilers, together providing 4905 x 108 Ib per 
hour, are individually rated at between 515,000 
and 550,000 lb per hour, seven actually at the 
upper figure. With the exception of four units 
each of 240,000 lb per hour to be fired by 
spreader stoker and completing a station to 
contain sixteen similar units, all boilers in the 
programme will be fired by pulverised fuel. 

The fifth 60MW unit boiler of 515,000 lb 
per hour to operate on the 1500 lb per square 
inch, 1050 deg. Fah. turbine cycle is included, 
also a 540,000 Ib per hour unit operating at 1400 
lb per square inch, 965 deg. Fah. Apart from 
three units each of 300,000 Ib per hour capacity 
to be designed for the 600 lb per square inch, 
850 deg. Fah. cycle, all the remainder will be 
associated with the 900 lb per square inch, 900 
deg. Fah. turbine conditions. 

In the programmes thus completed up to 
the year 1954, the trends of development already 
noted are still more marked. Of the total 
steaming capacity of 90,996 x 10 Ib per hour, 
49-6 per cent is within the 925-975 lb per 
square inch operating pressure range and 73-8 
per cent will be fired by pulverised fuel. The 
twenty-one boiler units of individual capacities 
in excess of 500,000 Ib per hour provide an 
aggregate steaming capacity of 11,300 x 1% Ib 
per hour, 12-4 per cent of the total covered by 
the programme. The overall average boiler 
unit capacity is 294,500 lb per hour, and in 
the concluding two years no individual unit 
below 240,000 lb per hour appears. 


AVAILABILITY 


Before considering the significance of these 
trends to boiler design, note must be taken of 
the implications of the availability criterion, 
the importance of which has been stressed in 
the introduction. To the boiler designer, 
the institution of the “ Availability Test,” which 
was introduced by the Central Electricity Board 
in 1938 as a “ Deferred Efficiency Test,” has 
been a stimulating influence. Experience of 
the practical operation of this test has proved 
that, provided the availability requirement is 
met, the original efficiency of the boiler unit 
can be maintained by careful operation and 
without undue difficulty. 

Boiler Design in Relation to Availability.— 
Some general features characterising the boiler 
of to-day with this specific object in view may be 
briefly summarised as first, an overall liberality 
of design, avoiding excessively high combustion 
rates, particularly in the case of stoker-fired 
boilers ; secondly, a very amply proportioned 
furnace with, in comparison with pre-war 
standards, a moderate heat release per unit 
volume, and with adequate radiant heat absorb- 
ing surface to maintain safe exit gas tempera- 
tures in relation to the fusion characteristics 
of the fuel ash content ; thirdly, a disposition 
of tube surfaces in lateral spacing in the hotter 
zones to prevent ‘“‘ birdsnesting”’ and in well 
defined banks throughout the unit to ensure 
regular temperature gradients ; and, fourthly, 
attention to “‘ on-load ” cleaning requirements 
by the provision of suitable pockets at appro- 
priate peints for grit and dust extraction and 
by the avoidance of the formation of accumu- 
lations of grit and dust in contact with heating 
surfaces or at intersections of such surfaces 
and gas baffles. The arrangement of tube 
surfaces referred to under the third heading 
will equally be designed to provide ready 
accessibility for off-load cleaning and inspection. 

Availability consideratons equally influence 
current designs of both economiser and air- 
heater. Economiser tube surfaces are normally 
disposed to provide straight-through gas pas- 
sages designed for high gas speeds to maintain 
the dust burdens in suspension and are grouped 
in well defined banks with ample access for 





* Abstract. Paper “ Boiler Plant Present and Future ” 
prepared by the Water Tube Boilermakers Association 
and eae by W. F. Simonson at the British Elec- 
trica! 
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off-load cleaning. Pending a solution to the 
problem of acid deposition on low temperature 
urfaces, the provision of renewable “ cold- 
end” air-heater surface is a common feature 
with facilities for partial air recirculation and 
‘he usual precautions for by-passing during 
tarting up until the designed temperature 
rradients are established. 

To ensure thorough on-load cleaning, remote 
controlled automatically sequence-operated soot 


For 1500 Ib per square inch, 1050 deg. Fah. turbine cycle conditions. 


Fic. 1 


blowers have been widely adopted, in particular 
in the larger boiler units. These offer opera- 
tional advantages in obviating an otherwise 
irksome manual procedure and in design enable 
the blowers to be located without undue regard 
to considerations of access, but in direct relation 
to the necessities of the arrangement of heating 
surfaces. As with all automatic devices and 
instrumentation ip general, planned super- 
vision and maintenance is entailed to ensure 
constant and reliable performance. 

The Long-Term Research Programme.—It 
has become evident from the work already 
done by the Boiler Availability Committee 
that the ultimate solution to the problem lies 
in a proper understanding of the mechanism 
of the combustion process. The bulletins pub- 
lished by the committee have indicated the 
lines upon which further research must pro- 
ceed, but meanwhile have given pointers of 
application to boiler design pending the results 
of the long-term investigation. The compara- 
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tive immunity hitherto from harmful deposits 
of pulverised fuel plants, while its significance 
has yet to be fully explored, has nevertheless 
suggested design features which may be incor- 
porated advantageously in boiler plants fired 
by other means. The value of turbulence in 
the combustion chamber, for example, has long 
been established by experience in pulverised 
fuel firing and is one of the aims of design for 
such boilers. The admission of secondary air 
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60M W Unit Pulverised-Fuel-Fired Radiant Boiler 


in carefully studied location and in such 
quantity, pressure and direction as to ensure 
thorough mixing of the gaseous products of 
combustion is consequently indicated as a 
feature likely to yield valuable results, and of 
general application to other methods of firing. 

The influence of the large dust burden of the 
gases in pulverised fuel fired boilers and the 
classification of dusts into harmful and bene- 
ficial types remains one of the subjects of the 
long-term investigations, and the experimental 
application of pulverised fuel booster mills 
and the introduction of various dusts into stoker 
fired boilers while giving promising results 
in many instances can only be regarded as 
palliatives to alleviate conditions in the cases 
in point, at the same time contributing data to 
the long-term research. 

Economic Implications.—The financial impli- 
cations of these design features, involving 
relatively larger furnace volumes, increased 
and more widely spaced heating surfaces and the 
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addition of cleaning facilities and accessories, 
have been a reversal of the pre-war tendency 
to higher ratings and simplifications of plant 
with the consequent lower capital costs. The 
financial significance of availability is not 
readily assessed, except possibly in the multiple 
boiler station, where it can be expressed in 
terms of the capital value of spare plant. 
In the unit boiler turbine lay-out designed 
for @ high inherent thermal efficiency avail- 
ability becomes of far greater significance, 
since on the British grid system the enforced 
outage of a highly efficient plant unit involves 
the operation of stations of greatly inferior 
economic merit to make good the required 
output. Increased capital expenditure upon 
refinements of design securing continuous 
service while maintaining efficiency would 
appear to be abundantly justified at the present 
level of fuel costs. 


PRESENT TRENDS IN BOILER DESIGN 


General Developments.—The considerations of 
availability outlined in the preceding section 
are cf general application to current boiler 
plant design. The trends towards larger unit 
capacities and higher operating pressures 
indicated in the earlier portion of the paper 
have, however, specific technical implications 
which it is of interest to review at this point. 
In general, the increased unit capacities are 
associated with the higher pressures and, as 
already indicated, the travelling grate stoker 
finds its limit of applicability at a capacity 
of the order of 250,000 Ib per hour, so that the 
method of firing to be adopted generally follows 
the direction of capacity and operating pressure. 

With the development of the materials and 
methods of construction available and in par- 
ticular of welding technique, the pressure as 
such presents no great difficulty in boiler 
design. The elevated steam and feed tempera- 
tures associated with the higher pressure cycles 
do, however, bring more critical problems in 
furnace and superheater design and in the 
disposition of the heat recovery surfaces of 
economiser and air-heater to maintain the 
desired overall thermal efficiency of the plant. 
In cases where a@ high proporticn of heat 
recovery is required in the air-heater the adop- 
tion of pulverised fuel firing is practically 
essential irrespective of boiler capacity. High 
air temperatures can be utilised to advantage 
in the pulverised fuel fired furnace, whereas 
a definite upper limit of air temperature is 
imposed by stoker firing requirements. 

The Influence of Superheat—The steam 
temperature of 925 deg.—975 deg. Fah. associated 
with the 900 Ibper square inch, 900 deg. Fah. tur- 
bine cycle, and still more the temperature of the 
superheater outlet associated with the 1500 Ib 
per square inch, 1050 deg. Fah. cycle, which tem- 
peratures are required to be maintained between 
narrow limits over a wide range of boiler out- 
put, call for a careful balance in design. On 
the one hand a safe gas temperature leaving 
the furnace must be maintained having regard 
to the ash softening and fusion temperatures 
of the fuel or mixture of fuels specified. On 
the other hand, the degree of superheat requires 
an adequate temperature gradient between 
gases and steam for an economic provision of 
superheater surface. As already indicated, 
such elevated temperatures are in general 
associated with the larger unit capacities, which 
feature accentuates the problem to some 
extent, since with a furnace volumetric heat 
release comparable with standard values for 
the smaller units furnace gas exit tempera- 
tures increase with increasing unit size. A 
characteristic of the modern large capacity 
unit designed for the higher pressure-tempera- 
ture cycles is consequently a departure from 
the furnace configuration of approximately 
cubical shape to the vertically elongated type 
whereby an increased ratio of surface to volume 
is provided, correcting the gas leaving tempera- 
ture to the desired figure. The proportion of 
heat transfer by radiation relative to the 
convection transfer thus increases with enlarge- 
ment of unit capacity and, with diminishing 
values of the latent heat of evaporation with 
rise in pressure, the boiler unit tends to become 
a radiant-transfer water-cooled furnace, the 
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cc:ubustion chamber riser tubes providing the 
sn. ll amount of convection surface necessary. 
Tae ‘ skyscraper” furnace design has been 
developed satisfactorily for the largest single 
units already referred to and to be illustrated 
later in this paper. A design also to be men- 
tioned is the “‘ twin-furnace,’’ which has been 
developed for certain units of 550,000 lb per 
hour capacity. The foreshadowed 100MW 
unit boiler-turbine combination will call for a 
poiler evaporation capacity of the order of 
830,000 lb per hour. Both designs have pos- 
sibilities of enlargement to provide this output 
in a single boiler unit. 

Feed-Water Temperature.—The higher feed- 
water temperatures associated with the elevated 
steam cycles impose a limit upon the scope 
for heat recovery in the economiser and the 
steaming type permitting a closer approach to 
the saturation temperature is a characteristic 
of the modern boiler plant. An increased heat 
recovery on the part of the air-heater is entailed 
to maintain the final gas temperature at the 
stack necessitated by overall thermal efficiency 
considerations, and this duty can only be fully 
exploited, as already indicated, in conjunction 
with pulverised fuel firing. Where part of the 
air supply is required at high temperature, 
as for example, where wet coals are being used, 
requiring temperatures in the pulverising mills 
for drying of the order of 500 deg.—600 
deg. Fah., an economic disposition of heat 
recovery surfaces can be effected for the sub- 
division of the economiser into steaming and 
non-steaming banks, with the high air tempera- 
ture section of the preheater interposed, the 
lower air temperature section supplying the 
secondary air requirements being disposed 
after the non-steaming economiser bank as in 
usual practice. 


AsH AND GRIT HANDLING AND DISPOSAL 


On the national scale the disposal of ash and 
grit is becoming a problem of formidable mag- 
nitude. The First Report of the British Elec- 
tricity Authority has stated the coal consump- 
tion for the year 1948-49 to be 28 million tons 
with an installed capacity of 11 million kW. 
With the completion of the current plant con- 
struction programme, a coal consumption of 
over 40 million tons per annum can be fore- 
seen. Of the coal supplied in 1948-49, more 
than 60 per cent is stated to be untreated, 
which proportion may include coals of an ash 
content up to 25 per cent, and it appears 
unlikely that as the gross coal consumption 
increases the average quality will improve. 

As already mentioned, 73-8 per cent of the 
boiler plant included in the programme will be 
fired by means of pulverised fuel, with which 
method of firing 65-85 per cent of the total 
ash in the fuel passes through the boiler as fine 
grit in suspension in the flue gases. It is clear, 
therefore, that adequate provision of grit 
arresting plant is necessary in each individual 
station in the interests of the community at 
large. 

From the point of view of the design and 
operation of power stations, the crux of the 
problem, as of that of boiler availability, lies 
in the combustion process, and with the pros- 
pect of an increasing proportion of high ash 
coals being allocated to power station use, 
future developments in boiler plant design 
centre around the furnace and the combustion 
appliance. 

The Dry-Ash Bottom Pulverised Fuel Furnace. 
—-In this country hitherto the aim of furnace 
design, influenced by the wide diversity of 
fuel qualities, but more particularly by the 
need to provide for intermittent shift operation, 
has been to ensure the discharge of ash in the 
dry condition. This object entails the maximum 
possible provision of furnace wall cooling sur- 
face above and below the zone of intense com- 
bustion to chill the ash constituents and to 
keep the residues well below the softening and 
fusing temperatures, while maintaining the 
furnace outlet temperature required to give 
adequate heat transfer to the superheater. 
At the same time the furnace tube linings 
must be constructed to withstand the erosion 
of fluxed ash. Bare tube wall construction, 
either of closely pitched plain or fin tubes, 
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has been widely employed in the past and the 
block covered tube using metal or refractory 
blocks, depending upon the characteristics of 
the furnace design, has also had wide appli- 
cation. With the trend already noted towards 
higher radiant heat transfer with the growth 
of boiler unit capacity, the last named design 
is now tending to give place to bare tube 
construction. The typical furnace arrange- 
ments illustrated in this paper all incorporate 
the fully-cooled open-mouthed ash hopper, 
this design having superseded the earlier widely 
pitched water screen shielding a refractory 
hopper. The virtual disappearance of boiler 
convection transfer surface before the super- 
heater will be observed, a widely pitched and 
staggered tube screen of an extent determined 
by the permissible gas temperature reduction 
being the only provision. 

Burners.—The original long flame arch- 
mounted burner is tending to become super- 
seded except for the combustion of coals of 
low volatile content where such a setting is still 
in considerable use. In such applications the 
facility with which the admission of secondary 
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radiant surface in the furnace walls, all ash 
particles thus reach the furnace outlet at a safe 
— below their softening and fusing 
imit. 

The Slag-Tap Furnace.—In view of the num- 
ber of installations in the United States of 
America and to a lesser degree on the Continent, 
employing intermittent or continuous molten 
ash discharge furnaces, it is possibly surprising 
that the first unit of this type in Great Britain, 
illustrated in Fig. 2, of this paper, is only now 
on the point of commissioning. Reasons for 
the preference for the dry-ash furnace have 
already been indicated in the previous section, 
to which may be added that the slag-tap fur- 
nace is suitable only for bituminous coals, 
preferably of low ash fusion temperature 
characteristics, although latterly the design 
has been adapted to coals of the highest fusion 
temperature. Given the appropriate fuel, 
the essential prerequisite for its successful 
adoption in this country would appear to be 
continuous operation under base-load condi- 
tions. Nevertheless, the appreciable reduction, 
of the order of 25 per cent, in the quantity of 

ash discharged in the 
form of fine dust through 
the boiler setting with 
this type of furnace, is 
a contribution to the 
disposal problem al- 
ready touched upon and 
the performance of the 
first installation will be 
watched with interest 
from this and many 


aspects. 
Of these availability 











will essentially be pro- 























minent as from this 
point of view some 












































apprehension is felt. 
The work of the Boiler 
Availability Committee 
has shown in the case 
of stoker-fired boilers 
Ht the origin of trouble- 
i some bonded deposits 
to be the volatilisation 
of the phosphorus and 
chloride constituents in 
the ash, and experience 
will show whether diffi- 
culties arise from such 
physical changes in the 




















molten ash bed. With 
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at 950 lb per square inch, 940 deg. Fah 


air can be retarded and accurately controlled 
over the whole length of the flame path is a 
valuable characteristic of this type, giving 
stable ignition properties. The advantage of 
this characteristic is retained by the adaptation 
of the long-flame burner to corner firing, this 
arrangement enabling the required degree of 
turbulence in the combustion space to be set 
up by the tangential setting of the burners, 
and being applicable to a wide range of coals 
as regards volatile content. With bituminous 
coals the whole of the air can be supplied at the 
burner, primary and secondary air being intro- 
duced through concentrically placed nozzles, 
giving a turbulent flame and enabling complete 
combustion to be effected, within a smaller 
volume of space. With such conditions, the 
burners can be disposed horizontally in the 
furnace wall, or as is frequently done, in oppos- 
ing positions in front and rear or in side walls, 
with, in some instances, a slight tilt in direction 
towards the furnace hopper. Local flame’ tem- 
peratures are higher in this setting than with 
the long-flame burner and adequate furnace 
wall cooling surface must be provided having 
regard to the ash fusion characteristics of the 
fuel to avoid slagging difficulties. 

In the twin furnace design (referred to later) 
the long-flame burner is adapted to control 
the discharge of ash in a dry condition by firing 
from the furnace roof with downward gas flow 
towards the hopper opening before turning in 
an upward direction over the convection 
transfer surfaces. By the provision of ample 








the easier disposal of 
the tapped ash and 
. the diminution of the 

quantity of fine dust to 
be dealt with by the normal grit arresting 
plant, the design, however, offers important 
advantages, which applied in appropriate 
conditions may make a useful contribution to 
the overall economy of power production. 


FutTurE DEVELOPMENTS IN METHODS oF FIRING 


Against the background of experience thus 
briefly outlined and with the recognition that 
in the combustion process is to be found the 
heart of the problem of the boiler designer 
and operator, it is understandable that present 
interest centres upon two developments, which 
seek to combine the advantages of both pul- 
verised fuel and stoker firing, while obviating 
as far as possible the disadvantages associated 
with each. 

As previously mentioned, twenty-eight units 
in the current construction programme, some 
already in operation, are equipped with spreader 
stokers, while the first cyclone furnace to be 
projected for use in this country is in course 
of manufacture. Both appliances offer a 
possible alleviation of the grit problem; both 
give promise of affording the relative immunity 
from acute deposit troubles, which has been 
experienced in considerable measure with pul- 
verised fuel firing. 

The Spreader Stoker.—Overfeed firing, which 
is the distinctive characteristic of the spreader 
stoker, is by no means novel, being indeed the 
method employed, however imperfectly, in 
hand firing. During the years many devices 
have been developed to emulate mechanically 
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the human fireman with varying degrees of 
success. The spreader stoker of to-day has, 
however, been able to incorporate the hard- 
won fruits of experience in stoker and pul- 
verised fuel firing in regard to mechanical 
detail, controlled admission of air, and fully 
water-cooled furnace design. 

The forward moving grate giving a continuous 
ash discharge under speed regulation according 
to the rate of ash formation was the first step 
towards successful development. Furnace 
conditions are thus undisturbed by any inter- 
ruptions for ashing and even distribution of fuel 
and air over the whole grate surface is con- 
tinuously maintained. The ash layer itself 
forms a protection against excessive tempera- 
ture to the grate surface through which air 
is admitted, rising in even distribution to meet 
the falling stream of fuel. The smaller particles 
of coal ignite in their passage through the 
combustion products rising from the grate ; 
the remainder immediately upon contact with 
the fuel bed, while the finest dust burns in 
suspension. Each particle of fuel thus receives 
its adequate air supply, and the admission 
of over-graté air under pressure establishes the 
condition of turbulence necessary for complete 
combustion and smoke prevention. So far 
as the ash bed is concerned no coking or heating 
of ashes occurs so that sublimation of the vola- 
tile constituents of the ash, which is a known 
source of deposit troubles with retort or travel- 
ling grate stokers, cannot occur while the ashes 
themselves are discharged at combustion air 
temperatures. 

A minor complication is the increased carbon 
carry-over in comparison with the travelling 
grate stoker depending upon the sizing and rate 
of combustion of the coal, necessitating special 
arrangements for trapping the grits in the boiler 
setting and there refiring with the over-grate 
air. It remains to be proved also whether the 
ultimate dust carry-over is not somewhat 
greater than with the travelling grate stoker, 
and the installations in course of erection include 
very ample mechanical grit arresting plant. 

The spreader stoker has, however, been 
proved in the United States with many classes 
of coals and coal mixtures, mainly in industrial 
units of medium capacity, and the advantages 
claimed for it, which include that of flexibility 
in operation comparable with pulverised fuel 
firing, justify a full-scale trial of this combustion 
appliance under power station conditions in 
this country. 

The Cyclone Furnace.—In contra-distinction 
to the spreader stoker, the cyclone furnace 
aims at the reduction of the whole of the ash 
to the fluid state, enabling it to be tapped 
and quenched for disposal in the solid con- 
dition, thereby eliminating fly-ash and carbon 
losses and greatly simplifying if not entirely 
obviating the problem of maintaining the 
boiler surfaces free from deposits. 

The special boiler designed to operate with 
this furnace, which was installed in 1944 
in the Calumet Station of the Commonwealth 
Edison Company, has aroused considerable 
interest in this country, so that a detailed 
description in the present paper is unnecessary. 
The unit designed on very similar lines now in 
course of manufacture for a station operated 
by the British Electricity Authority, is illus- 
trated in Fig. 3. 

Attention may, however, be drawn to the 
salient features. Crushed coal is employed, 
the coal feeding arrangements incorporating a 
crusher to break down the raw coal to pass a 
four-mesh screen (just under 0-2in), at which 
stage the primary heated air is added. On 
admission to the cyclone, which is effected 
tangentially, the coal is submitted to an intense 
swirling action maintained by secondary air 
admission, likewise tangentially, at a pressure 
of the order of 30in water gauge. The cyclone 
is of water-cooled stud tube construction, 
maintaining intense combustion by the whirling 
air stream against a molten film of ash. The 
gaseous products of combustion enter the 
secondary furnace through the throat of the 
cyclone, while the fluid ash runs forward down 
the inclination of the cyclone to discharge at 
the continuous slag tap hole in the floor of the 
secondary furnace. Refractory covered stud 
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tubes maintain the temperature of the slagging 
chamber, from which the gases pass to the 
steam-generating section proper, through closely 
placed platten tubes, to which any ash still 
carried forward in the gas stream adheres and 
falls back into the molten ash pool. 

Experience at Calumet has shown that a 
low excess air ratio can be maintained at the 
boiler outlet with a minimum of unburned 
carbon. Emission of ash to the atmosphere 
has, however, been of the order of 10 per cent 
of the total ash content of the fuel. At this 
figure grit arresting plant would be necessary 
to meet requirements in this country, but on a 
greatly simplified scale and readily reducing 
the ultimate emission to a figure much lower 
than that normally achieved. Increased 
auxiliary power consumption in comparison 
with present standards is involved in the high 
air pressures employed and the performance 
of the initial installation in this regard will 
afford an interesting comparison with the 
normal pulverised fuel fired boiler. 

It will be appreciated that the cyclone 
furnace is applicable at present to the high 
volatile low ash-fusion-temperature coals, and 
that its performance with coals having the con- 
trary characteristics must be a matter for experi- 
mental operation. The progress of the proto- 
type unit in this country will be watched with 
great interest as the design represents a striking 
advance, which may offer a valuable contri- 
bution to the solution of combustion problems. 


Future DEVELOPMENTS 


The boiler (shown on page 746, THE ENGINEER, 
June 23rd) is rated at 540,000 lb per hour 
continuous maximum output and will be seen 
to be of fully radiant design. Superheat regu- 
lation is by damper controlled gas by-pass, 
the by-pass chamber being formed by riser 
tubes designed to maintain a gas temperature 
at its gutlet comparable with the normal 
economiser exit condition and the control 
damper being located at the outlet end. For 
starting up and for over-riding control at high 
steam temperatures provision is made for inert 
gas recirculation to the superheater inlet. 

The boiler is of completely suspended con- 
struction, the whole expanding in the down- 
ward direction, the insulation and buckstays 
for casing framework being carried from the 
furnace wall tubes. 

Both mechanical and electrostatic grit arres- 
tors will be installed, the former having a 
specified efficiency of collection of 70 per cent. 

The twin-furnace design (not illustrated here) 
is one of five similar units, each having a con- 
tinuous maximum rating of 550,000 Ib per 
hour, the stop valve conditions being 925 Ib per 
square inch, 915 deg. Fah. In this design 
vertical long-flame burners are located in the 
furnace roof, the gas flow being downwards 
to the ash hopper, at which point the ash con- 
tent should be completely chilled, before 
turning upwards, through the superheater and 
economiser banks. The required radiant heat 
absorption surface is provided by the addition 
of intermediate furnace walls, the whole unit 
lending itself as in the previous design to come 
pletely suspended construction. In this case 
the purity of the water available permits the 
use of an interstage spray type desuperheater, 
this being the only means of superheat control. 
The superheater is of horizontal self-draining 
multi-loop design, supported from the boiler 
wall tubes, the economiser being of steel tube 
continuous loop construction. 

A mechanical grit collector of multiple unit 
type is located between the economiser and 
the air-heater, electrostatic precipitators also 
being installed. 

The radiant steam generator illustrated in 
Fig. 1 is one of three designed for a continuous 
maximum rating of 515,000 Ib per hour at 
stop valve conditions of 1550 lb per square inch, 
1060 deg. Fah. This boiler is a development 
of the corner fired radiant furnace design to 
meet the capacity required for unit operation 
with a 60MW turbo-alternator at the steam 
conditions stated. . 

The fuel specification is exacting, its basic 
dry calorific value being only 10,200 B.Th.U. 
per Ib, with 25 per cent ash content. With 
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moisture varying up to 25 per cent the corres. 
ponding gross calorific value may fall as low 
as 7650 B.Th.U. per lb. The ash has low fusion 
characteristics down to 2000 deg. Fah. in a 
reducing atmosphere. 

The furnace is of the tangentially fire:i, 
throated, adjustable type, fully water-coolec, 
with four pulverised fuel burners in each corner, 
each of the four burners on one horizontal 
plane being coupled to a roll mill operating 
under suction. 

The secondary superheater is of the pendent 
type and it will be noted is located at the 
furnace outlet with no intervening boiler tub: 
surface. The horizontal elements of the pr:- 
mary section rise from the saturated steam 
header, which is coupled to the steam drum by 
multiple elements acting as element supports, 
the saturated header serving as the drainage 
point. Temperature regulation is by means o! 
tilting burner control. 

The heat recovery plant consists of a steaminy 
economiser directly coupled to the steam drum, 
followed by a regenerative air-heater. Gri 
collection is by electrostatic precipitator. 

The slag-tap furnace design is shown in Fig. 
2, the boiler being rated at 525,000 Ib per hou: 
continuous maximum output at steam con 
ditions of 1275 lb per square inch, 975 deg. Fah. 
In this instance also water supplies permit the 
use of interstage spray type attemperation, 
which is to be preferred at the pressure con 
ditions obtaining. The superheater is of pen 
dent design throughout and is completely gas 
swept and designed to maintain high velocity 
gas flow over all sections. 

The molten and dry ash portions of the fur- 
nace are both fully water cooled by bare tubes 
and the division is formed by baffled tubes 
opened to provide the gas outlet at the bottom. 
The burners are located in an arch and fire 
towards the floor of the first furnace section, 
maintaining a pool of molten slag, which may 
be continuously discharged. Entering the 
dry ash section through the bottom opening, 
the gases pass through an opened wall section 
to the superheater. 

The economiser is of the continuous steel 
loop design, and the tubular air-heater is dis- 
posed in primary and secondary sections, the 
former being located in the central economiser 
pass. The short air-heater section at the 
““cold-end”’ lends itself to easy renewal. 
Electrostatic precipitators are included in the 
installation. 

The salient features of the cyclone furnace 
design, shown in Fig. 3, have already been 
touched upon in the paper. The unit is designed 
for a continuous maximum rating of 540,000 
Ib per hour, at 950 Ib per square inch, 940 deg. 
Fah. The progress of the coal from bunker to 
weigher, conveyor and elevator, crusher and 
feeder will be traced from the illustration ; 
an expansion joint to allow for the movement 
of the cyclone, which is integral with the 
boiler, is incorporated in the chute from the 
feeder. 

Superheat regulation is by interstage de- 
superheating with gas by-pass control. The 
economiser is in two sections, the primary 
non-steaming section being after the first air- 
heater gas pass. The air-heater is of tubular 
construction. The provision’ of a venturi 
throat in the air supply to the cyclone is 
proposed for air quantity measurement in 
this initial installation. 
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THe Tensor Crus or Great Briraw.—To elec- 
trical engineers the word “tensor” is associated 
primarily with the name of Gabriel Kron, of the 
General Electric Company, Schenectady, N.Y., 
who pioneered the application of tensor analysis to 
problems in electrical engineering. In Great Britain 
most of the subsequent work on tensor analysis and 
its derivatives has been done by individuals working 
independently. With the object of establishing 
contact between such individuals, the Tensor Club 
of Great Britain has been formed. We learn that it 
is under the patronage of Gabriel Kron. Prospective 
members and others who may be interested can 
obtain further details from either of the organisers 
of the Club—S. Austen Stigant, 7, Courtlands 
Avenue, Hayes, Kent, or W. J. Gibbs, 53, Hill- 
morton Road, Rugby, Warwickshire. 
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Industrial and Labour Notes 


The T.U.C, and Wages Policy 


For some weeks past, the special 
economic committee set up by the General 
Council of the Trades Union Congress has been 
examining various aspects of the policy of 
wage restraint which the T.U.C. has advocated 
since the end of last year. The committee has 
had various discussions with the Chancellor of 
the Exchequer, and as a result of its delibera- 
tions on economic developments it presented a 
statement to the General Council last week. 
The General Council signified its approval of 
the statement, which has now been circulated 
to the affiliated unions. The statement ex- 
presses the view that “there must now he 
greater flexibility of wage movements.” 

The statement says that it is now widely 
appreciated that the rigorous wage restraint 
advised in November last has been a consider- 
able contributing factor in the economic 
improvement which has taken place. ‘In 
actual fact,” it is added, ‘‘ the policy has in 
large measure operated, notwithstanding that 
certain basic conditions for its general accep- 
tance did not materialise.’’ The statement goes 
on to say that unions with sliding scale arrange- 
ments were unable to depart even temporarily 
from tnose agreements in the manner suggested. 
Moreover, whilst in the ‘‘ wage-freeze ’’ recom- 
mendations special reference was made to low 
paid workers, there has certainly been, the 
General Council now says, “a growth of dis- 
content felt by skilled and semi-skilled workers 
at the steady narrowing of differentials which 
has taken place in recent years and which has 
all along been a real and complicating fac- 
tor in the consideration of wages policy.’’ The 
statement then goes on to declare that in the 
view of several affiliated organisations the free- 
dom of collective bargaining has been affected 
to some extent “ because certain employers 
have used the policy enunciated as a reason for 
refusing to consider the merits of claims sub- 
mitted through the normal processes of collec- 
tive bargaining.” 

The statement suggests that there are two 
developments which now make impracticable 
a scheme of rigorous control operating generally 
on wage rates between the cost of living figures 
of 106 and 118, quite apart from the difficulties 
of unions with sliding scale agreements. In the 
first place, it is observed, although the cost of 
living figure has risen much more slowly than 
many people anticipated, there arises quite 
naturally a desire to preserve living standards, 
Secondly, the relaxation of rationing and con- 
trols of various commodities has given an impres- 
sion that “‘ we are rapidly climbing out of our 
difficulties and that the need for restraint no 
longer exists.” But, the statement warns, 
increased efficiency and lower costs in industry 
are as necessary to-day as a year ago, and they 
must be accompanied by, and are indeed depen- 
dent upon, reasonable restraint in all personal 
claims on production. 

Finally, the statement emphasises that the 
General Council cannot impose a wages policy 
and recognises that there must be greater flexi- 
bility of wage movements in the future. At the 
same time, the General Council is firmly con- 
vinced that there is no formula which can be 
devised as to how this flexibility can operate. 
It must be left, the statement declares, ‘‘ to the 
good sense and reasonableness which have been 
displayed by unions, particularly in the post- 
war period, and with full account taken of the 
General Council’s continued warning that our 
basic difficulties still remain, even if temporarily 
lessened in their intensity.” 


The Government and Wages Policy 


In the House of Commons on Monday 
last, the Chancellor of the Exchequer was asked 


—by private notice—what alteration there had 
been, since the budget statement, in Govern- 
ment policy concerning wages. The Chancellor 
prefaced his reply by welcoming the “ realistic 
account”? which the latest T.U.C. document 
gave of the present economic situation. He then 
recalled that in his Budget speech he pointed out 
that it was not possible to continue indefinitely 
the rigidity of the policy in regard to personal 
incomes, which had been initiated immediately 
after the devaluation of sterling, and that some 
relaxation would be called for. 

The Chancellor went on to say that, although 
our economic situation appeared more favour- 
able to-day than it had been, there was still 
a great need for continued restraint in the 
matter of personal incomes, as was pointed out 
in the T.U.C. statement. At present, we could 
not afford anything but a limited degree of 
relaxation of the very rigid standards laid down 
after devaluation. It was hoped, the Chancellor 
continued, that all those concerned with the 
fixing or negotiation of personal incomes would 
bear in mind the principles set out in the White 
Paper and the continued need for a large measure 
of restraint, so that the benefits earned by our 
efforts during and since the war, and particu- 
larly since devaluation, might not be lost. If 
that policy were now to be abandoned, the 
Chancellor added, there would be set in motion 
a wave of inflation which could do the utmost 
damage to our economy, with very great harm 
to the living standards of the workers. 

Engineering Wages 

The various trade unions which have 
already announced their individual results of the 
voting in the “arbitration or strike ’’ ballot have 
now made it clear that the final result will show 
a definite majority in favour of arbitration. The 
ballot, which has been taken by the Confedera- 
tion of Shipbuilding and Engineering Unions 
as an outcome of negotiations over the claim 
for £1 a week increase in the wages of engi- 
neering and shipbuilding workers, has now been 
completed. A report on it is to be presented to 
a meeting of the Confederation’s executive 
council next week. 

At the end of last week, the executive com- 
mittee of the National Union of General and 
Municipal Workers stated that it intended to 
put some new wage proposals before the Con- 
federation. This union is one of those whose 
engineering membership is represented in the 
Confederation. Its main proposal is that the 
Confederation should seek immediate discussions 
with the employers’ organisations for nego- 
tiating a wage increase which would give at 
least a minimum of £5 a week, and also provide 
for the necessary adjustments to higher-grade 
workers. Such an increase, the General Workers 
Union suggests, should be retrospective to 
November 30, 1949, the day on which the claim 
for the £1 increase was formally presented. 


Trade Disputes 


In the statistics published each month 
in the Ministry of Labour Gazette, it is shown 
that there were 129 stoppages of work as a 
result of disputes which were reported as 
beginning in May. There were also five earlier 
stoppages which were carried on into that monthg 
In these 134 stoppages, the Ministry says, 
22,400 workers were rendered idle in May in the 
establishments where they occurred, and the 
aggregate number of working days lost was 
51,000. The majority of the stoppages— 
seventy-nine, in fact—were in the coal-mining 
industry, where an aggregate loss of 21,000 
working days occurred during May. In the engi- 
neering industry, there were ten stoppages 
through disputes in progress at some time in the 
month. They involved 3200 workers and 


resulted in an aggregate loss of 4000 working 
days. 

The Ministry says that in the first five com- 
pleted months of this year there were 637 stop- 
pages through disputes. In them, 123,600 
workers were concerned, directly or indirectly, 
the aggregate loss of working days being esti- 
mated at 493,000. In the comparable period 
of 1949, there were 678 stoppages reported, 
affecting 204,600 workers and causing an aggre- 
gate loss of 732,000 working days. 


Steel Nationalisation 


The view that the Government might 
find it politic to postpone the date for the 
nationalisation of the steel industry was put for- 
ward by Mr. Ashley 8. Ward in his chairman’s 
address at the annual meeting, last week, of the 
Park Gate Iron and Steel Co., Ltd. He said 
that though the Government had declared its 
intention to put the Act into force there were 
difficulties in the way which had not yet been 
solved. 

But, Mr. Ward continued, whatever action 
the Government took, no right thinking person 
would be persuaded that an industry, which had 
given such convincing proof of its efficiency as 
the steel industry had done, would function 
any better or even as well if handed over to the 
same kind of control as the coal mines and the 
railways. There was already sufficient evidence 
to show that when political considerations 
became paramount in an industry the economy 
of that industry inevitably suffered. 


Index of Industrial Production 


The provisional index of production for 
April, prepared by the Central Statistical Office, 
was 135 (1946=100). This was 8 points below 
March, but it is explained that the April figure 
was affected by the Easter holiday. For the 
manufacturing industries combined, the index 
figure for April has been calculated provisionally 
as 139, compared with 149 for March. The 
indices for individual industries have not yet 
been finally arrived at for April. In the “ engi- 
neering, shipbuilding and electrical goods ” 
industries, the revised index figure for March 
was 151. The monthly average last year 
was 140. 


Metal Prices 


The Ministry of Supply has announced 
a further reduction in the price of lead. From 
June 29th, the price of good soft pig lead has 
been reduced by £4, and is now, therefore, £88 
per ton delivered. The selling price of chrome 
from Turkey has also been reduced, on account 
of lower freight charges from the source of 
supply. As from July Ist, the prices are 
£13 9s. 5d. per ton ex-ship, and £14 7s. 6d. per 
ton ex-store, delivered in both cases to the 
nearest point to consumers’ works, 

A statement on United Kingdom copper 
prices, following the re-imposition from July Ist 
of the American import duty, has been made by 
the Ministry of Supply. It says that dis- 
cussions have taken place with the Rhodesian 
producers on the future price basis for purchases 
of Rhodesian copper. The producers have 
intimated that they do not wish to take advan- 
tage, in their pricing arrangements with the 
Ministry, of any increase in the American price 
which may be brought about by the re-impo- 
sition of the duty. For the time being, therefore, 
the first two cents of any increase in the United 
States domestic price of copper, as at June 30th, 
will not be reflected in the Ministry of Supply’s 
selling price. The Ministry indicates, however, 
that there will be further discussions with the 
Rhodesian producers as soon as an assessment 
can be made of the effect which the duty has had 
on American prices. 
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French Engineering News 
(From our French Correspondent) 


The question of traffic congestion inside 
Paris becomes ever more pressing as road 
transport increases. Before the end of this 
year 30,000 new cars are expected to take the 
Paris roads and in the next three years traffic 
is expected to be double that pre-war. With 
over 500,000 vehicles in the 30km Paris region, 
traffic will be impossible. Since major surface 
works are impracticable from both the aesthetic 
and health point of view, extension of under- 
ground highways is suggested. Monsieur 
Utudjian, an eminent French urbanist, has 
stated that such a scheme would be relatively 
easy to put into effect, the. Paris sub-soil being 
ideal for such a purpose, being easy to pierce 
and there being little danger of land-slides. 
One scheme proposes a series of six transverse 
roads ending at the main highways leading out 
of Paris, and several secondary roads dupli- 
cating the exterior boulevards and the impor- 
tant highways on the Left Bank. It has been 
estimated that at peak hours it takes an average 
of 30 minutes to reach Trocadero from the 
Gare de Est. With the underground high- 
ways, the time could be cut to six minutes. 
To avoid congestion, few exits are envisaged 
in Paris itself, but all along the way there would 
be parking stations so that cars could be left, 
and drivers reach the surface by lifts. 
While the expenditure on such a scheme would 
be enormous, it is thought that it would be 
compensated fairly quickly by saving in- time, 
petrol and wear on vehicles. 

* * » 

An incentive to industrialists to work night 
shifts is being offered by Electricité de France, 
which has reduced the price of high-tension 
current during low-load hours. This move 
follows the reduction of price for low-tension 
current for domestic use during the low-load 
hours. Since salaries are higher at night, the 
inducement will mainly appeal to industries 
where consumption is relatively high compared 
with the man-power employed. 

* * 

French West African Railways have just 
received a 300 h.p., seventy-seat Renault railcar 
which will be used on the Abidjan-Niger net- 
work, and two “‘ Mikado ” type locomotives for 
the Conakry—Niger line; 130 metal goods 
trucks are now being assembled at Dakar. 

* * ~ 

The southern branch of the motorway to the 
west of France is to be inaugurated in July. 
It was started 16 years ago to relieve congestion 
in the large towns. Starting at St. Cloud, it 
goes by way of a tunnel under the St. Cloud 
Park to Orgevol, where the normal route to 
Normandy starts. The new branch forks from 
the existing route at Roquencourt, so that it 
will relieve traffic bordering on the capital by 
avoiding Versailles and Saint-Germain. 

The Saint-Cloud tunnel is remarkable for 
its ventilation system. A shaft, 6m in dia- 


meter, has been driven to meet the middle of 


the tunnel, and a large ventilator in the St. 
Cloud Park disperses the fumes emitted by 
motors. The Roquencourt triangle has been so 
constructed that cars never cross at the same 
level. This was obtained by a careful distribu- 
tion of junctions and 31 bridges in a four-leaf 
clover pattern over the 20km towards Trappes, 
and the 30km towards Normandy. The road- 
ways are 30m wide and constructed in concrete 
slabs. They are divided by 2+5m strips so 
that each lane is 10-5m wide. 
* * * 

Monsieur Albert Durant, President of the 
Senatorial Marine and Fishing Commission, has 
recently expressed the anxiety felt in the 
naval construction industry on the imminence 
of a crisis. He states that following the 
completion of reconstruction of the merchant 
navy a new phase in the industry should open, 
but that activity in shipyards is declining. 
Unless aid compensating for fiscal charges, 
which weigh on cost of production, is forth- 
coming, he says, activity will be considerably 
reduced, with consequent unemployment among 
the highly specialised workers in the industry. 
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Notes and Memoranda 


Rail and Road 


INTERNATIONAL Rartway Concress.—The Inter- 
national Railway Congress Association is to hold 
a meeting in Rome from September 25th to October 
4th next. 

A Cotirery Brancu Line.—The Railway Exe- 
cutive announces that various contracts have now 
been placed for the construction of a branch railway, 
about seven miles long, from near Hucknall (Notts) 
to serve the National Coal Board’s new colliery 
at Calverton, near Nottingham. The contracts 
cover earthworks, bridges, culverts and general 
works, steel work for three bridges and fencing. 
The scheme was originally negotiated between the 
L.M.S. and L.N.E. Railways and the B.A. Collieries, 
Ltd., and, prior to nationalisation, the L.M.S. had 
obtained Parliamentary powers to construct the 
line, which will be double track and capable of 
carrying the total output of the colliery of over 
1,000,000 tons of coal traffic annually. Work is to 
begin immediately and the line is expected to be 
completed before the end of next year. 


Air and Water 


Lonpon ArRpoRT TERMINAL BuriLpines.—The 
Minister of Civil Aviation, Lord Pakenham, 
announced last week that he had appointed Mr. 
Frederick Gibberd, F.R.I.B.A., as architect for 
the permanent terminal buildings at London Air- 
port. Lord Pakenham said that the final require- 
ments for the terminal building had only been 
settled after a very considerable period of develop- 
ment, in course of which it had become apparent 
that the work was not an appropriate subject for 
open competition. 

Witt14am Doxrorp anD Sons, Lrp.—It is 
stated that, under a scheme of reorganisation 
involving the greatly extended use of welding and 
prefabrication, the three berths in the west yard of 
William Doxford and Sons, Ltd., are to be closed 
down and the building of ships concentrated in 
the east yard. The west yard will be used for 
prefabrication work and the storage of sub-assem- 
blies prior to erection on the berths in the east yard. 
It is expected that the same number of ships will 
be built under the new arrangement. 

AERODROME IMPROVEMENTS IN AUSTRALIA.— 
Improvements costing several hundred thousand 
pounds to be made to aerodrome and seaplane bases 
in northern New South Wales have been announced 
recently by Australia’s Minister for Air, the Hon. 
T. W. White. He said that he was highly impressed 
with the possibilities of opening up a big tourist 
trade in the area. The aerodromes badly needed 
improvements, but with good landing facilities and 
air services the tourist and commercial trade would 
flourish. Mr. White stated that improvements 
to Coffs’ Harbour aerodrome were well in hand. 
Expenditure of £4120,000 was needed to improve 
runways at Casino, and £A155,000 on landing 
facilities at Kempsey. The Minister added that the 
Government would consider soon a number of 
suggested sites for new aerodromes. 

THe Hypravtics RESEARCH ORGANISATION.— 
The Lord President of the Council, Mr. Morrison, 
was asked recently in Parliament if he would give 
an indication of the research work carried out 
and the scientific results achieved by the Hydraulics 
Research Organisation since its inception four years 
ago. In his reply, the Lord President said that 
work on advances in instrumentation had included 
methods for the continuous measurements of 
velocities in the sea and in streams without appre- 
ciable interference with the flow of the water, and 
the development of a pneumatic tide generator 
which automatically reproduced any desired tidal 
conditions. Basic problems under investigation 
by the Organisation included the characteristics 
of natural water channels, some problems of coast 
erosion, and the behaviour of channels in estuaries. 


Miscellanea 

CoNFERENCE ON Hor Dr Gatvanisine.—An 
international conference on hot dip galvanising 
is to be held at Copenhagen from July 17th to 20th. 
The arrangements are being made by the Hot Dip 
Galvanisers’ Association, and the papers to be 
presented deal with a wide range of subjects, includ- 
ing bath heating, the merits of flux and dry galvanis- 
ing aluminium additions to the bath, dross elimina- 
tion, corrosion resistance, methods of testing 
galvanised coatings, the treatment of residuals, and 
future prospects of hot dip galvanising. Full 
details of the conference can be obtained from the 
Zinc Development Association, Lincoln House, Turl 
Street, Oxford. 


A THreapine Exursition.—A threading exhi- 
bition, which has been arranged by Alfred Herbert, 
Ltd., will be held at the company’s Lane Works, 
Coventry, from July 3rd to July 14th. In addition 
to a wide range of small tools used for screw- 
cutting and threading purposes, a number of 
machines will be demonstrated. These machines 
will include two sizes of the Sentinel ‘‘ Cri-Dan ” 
high-speed threading machine, a British made 
‘Landis’ screwing machine, the Herbert-Scri- 
vener thread grinder, the ‘‘ Flashcap ”” lathe and 
“* Flash ” tapper. 

ASSOCIATION OF PuBLIC LigHTING ENGINEERS 
ANNUAL CONFERENCE.—The Association of Public 
Lighting Engineers is to hold its annual meetin, 
and conference at Bournemouth from Monday to 
Friday, September 18th to 22nd. The Presidential 
Address by Mr. P. Richbell will be given on Sept- 
ember 19th, and will be followed by a paper by 
J. W. T. Walsh on “‘ The Draft Code of Practice for 
Street Lighting.” Papers on particular aspects of 
public lighting will be presented on succeeding days. 
An exhibition of street lighting apparatus and 
ee will be held concurrently in the Town 

all. 


TIMKEN BEARINGS FOR Raitway SERVICE.- 
Publication No. 4001 entitled ‘“‘ Railway Manual,” 
has just been issued by British Timken, Ltd., of 
Aston, Birmingham, to show the present scope 
and range of bearings made by the firm for rail- 
way service. It contains more than a hundred 
pages of information and data on the subject 
and concludes with a number of clear drawings 
showing the different types of bearings. In addi- 
tion to providing an excellent work of reference 
to railway engineers, it provides full details of the 
improved designs of all types of Timken axle- 
boxes. 


FiprREGLass, Lrp.—New offices have just been 
opened by Fibreglass, Ltd., at Westminster Bank 
Building, 63-65 Piccadilly, London, W.1l. The 
central space has been designed to display the wide 
range of the company’s products and their numerous 
industrial applications. The insulating properties 
of various forms of the material are illustrated by : 
a sectioned model of the passenger and cargo 
steamer “‘ Golfito,” mats for boilers, rigid sections 
for pipes, an exploded view of an electric motor and 
a sectioned gas cooker while noise absorption 
qualities have been utilised in the special panels 
employed for the ceilings and walls of particular 
sections of the offices. 


INCREASED PowWER oF MipLAND HoME SERVICE 
TRANSMITTERS.—From Sunday, June 25th, the 
power of the Midland Home Service transmission 
on 276m (1088 ke/s) from Droitwich was increased 
from 60kW to 150kW, the maximum permitted by 
the Copenhagen Wavelength Plan. The power of 
the Norwich transmitter, which broadcasts this 
programme on the same wavelength, is also 
increased. The increased power from Droitwich 
has been achieved by modifying a high-power, long- 
wave transmitter to work on medium waves. This 
transmitter, which was built in 1934 to replace the 
original Daventry “5X X” transmitter, broadcast 
the Light Programme on 1500m until the Copen- 
hagen Plan came into force on March 15th this year. 
The increase in power should give clearer reception 
of the Midland Home Service, especially for those 
listeners who live at some distance from the trans- 
mitting stations. 

A New S«Ketcuine Drevice.—We have had our 
attention drawn to a useful device, which has 
been developed to facilitate the making of neat 
sketches in the workshop or on a working site, 
without the use of the usual instruments. This 
device is made by the Quickdraw Company, 127, 
Gunnersbury, London, W.3. It consists of a board, 
which takes paper up to 13in by 10in and is fitted 
with a template of transparent plastic material 
pivotally mounted on twin arms. This template 
rests flat on the paper and can be swung up, down 
and sideways over the whole surface of the paper. 
The template has angled sides and out of its middle 
section are cut two triangular sections and a large 
rectangular section. The outer edges of the tem- 
plate and those of the cut-out sections provide 
four 90 deg. angles, four 60 deg. angles, four 45 
deg. angles, and four 30 deg. angles, to guide the 
user. Two sets of scales in inches and one in centi- 
metres are engraved on the template and a series 
of holes ranging from jin up to lin in increments 
of jin are punched in the lower part of the plate. 
When using this device the angles, scales and 
holes can be used in conjunction with the universal 
movement of the template to produce neat sketches 
both quickly and easily. The device is supplied 
in a neat folder, which holds a stock of drawing 
paper. 
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British Patent Specifications 


When an ¢ ti ted from abroad the 
name and address of the communicator are printed in 
italics. When an abridgment is not illustrated the specifica- 
tion is without drawings. The date first given is the date of 
application ; the second date, at the end of the abridgment, 
is the date of publication of the te specification. 

Copies of specifications may be obtained at the Patent 
Office Sales repay 25, Southampton Buildings, Chancery 

Lane, W.C.2, 28. each. 


HYDRAULIC MACHINERY 

637,908. April 7, 1948.—ImMPROoVEMENTS IN AND 
RELATING TO HypRavuLic Brakes, Gilbert 
Gilkes and Gordon, Ltd., of Kendal, and Paul 

Norman Wilson, of the company’s address. 
The object of the invention is to provide an 
hydraulic brake, the rotor of which, in effect, is a 
Pelton wheel rotated in opposition to the jet of 
liquid introduced into its casing. The drawing 
gives a view designed in sectional elevation. The 
rotor A is formed to provide opposite faces which 
conform with the surface of the side walls of the 
casing. To secure mechanical strength the buckets 
or vanes B are formed on the rim C of the rotor, 
which preferably is a casting or forging. The side 
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walls of the rim are provided with vents D formed 
on each side of the rotor to allow the braking liquid 
to escape from the buckets. The buckets are con- 
cave along the axis of the entry jet HZ. In the 
construction shown, the jet is made variable by the 
provision of a valve furnished with a spearhead 
control member F, the valve being furnished with 
an eye for connecting it with the control mechanism. 
The lower half of the rotor is substantially sur- 
rounded by a liner G in which is provided an aperture 
H through which the braking liquid may escape and 
enter a deflector J. The braking device described 
is designed more particularly to be included in a 
plant as described in Specification No. 626,256.— 
May 31, 1950. 


ELECTRICAL ENGINEERING 


636,994. January 28, 1948.—ImMPROVEMENTS IN 
AND RELATING TO MaGnetTic Coupiines, The 
British Thomson-Houston Company, Ltd., 
of Crown House, Aldwych, London, W.C.2. 

In certain applications where one member of a 
rotating system, such as a gas or liquid pump or 
impeller, must run in an explosive or inflammable 
atmosphere, it is undesirable to provide electro- 
magnetic coupling means between the driving and 
driven members because of the danger of electric 
sparks and consequent explosion in the event of a 
fluid leak. For such application, permanent magnet 
couplings are preferable. Referring to the drawings, 
a magnetic coupling is shown comprising a pair of 
rotatable shafts A and B in alignment 


and journalled in suitable bearings. Either shaft 
D 
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may be driven from an external source of power, 
the other shaft being magnetomotively coupled 
to it. The shaft B is axially disposed within a 
cylindrical, fluid-impervious casing or diaphragm C. 
The shaft A is in axial alignment with the shaft B, 
but is disposed outside the diaphragm C. A spider 
D mounted upon the shaft A carries a rotatable 
permanent magnetic structure disposed between a 
pair of axially spaced end rings H and F. The end 
rings preferably are formed of a non-magnetisable 
material, such as brass, and are connected together 
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by magnetisable bars or yokes @ disposed around 

the in parallel, spaced relation with respect 
to the axis of the cylindrical diaphragm O. Extend- 
ing radially, inwardly from each yoke, and in axial 
spaced relation, are a pair of permanent magnets 
H and J. The magnets are mounted on the yoke 
with opposite poles of each pair of magnets adjacent 
to the yoke. Thus the magnetomotive forces of 
each pair of magnets are additive around a loop 
including the associated loop G. For the permanent 
magnets it is preferred to use a permanent magnet 
material having a relatively high coercive force in 
relation to its size. A suitable material for this 
purpose is an alloy comprising from 6 to 15 per cent 
aluminium, 12 to 30 per cent nickel, about 5 per 
cent cobalt, and the remainder iron, such as described 
in patent No. 424,746. Within the cylindrical 
diaphragm or casing C and mounted upon the 
rotatable shaft B is a salient pole rotor comprising 
a pair of magnetisable armatures K. Each armature 
is provided with a number of salient poles equal to 
the number of magnets in the magnet system within 
which it rotates. In operation either the external 
magnets or the armatures may be driven from an 
external source of power. The available torque 
may be increased by tapering the poles of the 
armatures and the co-operating magnets. For any 
particular magnet system a predetermined amount 
of taper provides a maximum available torque.— 
May 10, 1950. 


TUBE AND PIPE COUPLINGS 


638,226. November 7, 1947.—ImMPROVEMENTS 
RELATING TO Pipe CoupLines, Norman Sparke 
Pearson, of 245, Wingrove Avenue, Newcastle- 
on-Tyne. 

This invention relates to pipe couplings in which 
the end portions of the pipes to be joined are made 
with a taper and are forced into corresponding 
female tapers formed in the two ends of a length of 
coupling pipe. It is especially, although not 
exclusively, applicable to pipes made of pitch fibre, 
i.e., paper or wood fibre impregnated with pitch, 
or of artificial resin, and to the pipes of drainage 
systems. The accompanying diagrammat ic drawing 
is a sectional elevation and shows the end of one 
pipe engaged with a coupling sleeve and the other 
disengaged. The coupling illustrated is intended 
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for use with drainage pipes of 4in internal diameter 
and made of pitch fibre. A indicates the coupling 
sleeve and B and C the two pipes to be joined. The 
end of each pipe is tapered for 2in with a straight 
taper of about 2 deg. The outside diameter of the 
larger end of the taper portion, where it joins the 
main ‘portion of the pipe B or C, is less than the 
outside diameter of the pipe, so that a shoulder D 
or £ is formed at that point. The coupling sleeve 
A consists of a length of pipe 4in long. The outside 
surface is cylindrical. The inside surface of each 
half of the coupling sleeve in longitudinal section 
has the form of an arc of a circle having a radius of, 
say, about l5in. Thus, in effect, there is a curved 
taper in each end of the coupling sleeve. The 
arrangement is such that the tapered portions of 
the two pipes can be received in the ends of the 
coupling sleeve, and if they are forced in until, or 
nearly until, the shoulder on a pipe comes against 
the end of the coupling sleeve A, there is tangential 
contact between the straight taper on the pipe B 
or C and the curved inside surface of the coupling 
sleeve about halfway along the straight taper. If 
the material of which the pipes or coupling sleeves 
are made has appreciable elasticity the forcing in 
of the pipes produces contact on an annular band 
rather than on a circular line.—June 7, 1950. 


OIL BURNER SPRAYERS 


687,960. June 8, 1948.—RxEGuLATION ARRANGE- 
MENT IN BURNERS FOR Liquip Fuet, Kaj 
Edvard Hansen, of Nr. 48, Blomstervenget, 
Lyngby, Denmark. 

The present invention relates to a regulation 
arrangement for burners of the kind in which the 
liquid fuel is admitted tangentially into a vortex 
chamber with a single central unrestricted outlet 
opening through openings that can be successively 
cut off. The accompanying drawings show a 
longitudinal section through a burner with a cross 
section on line JI—JI. In the drawing, A designates 
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the casing of the burner, in which there is mounted 
a liner B with a cylindrical bore, one end of which 
forms a vortex chamber. The chamber is closed 
at the bottom by an atomiser plate C having a 
central hole, and at the top by an axially dis- 
placeable slide valve D, which fits tightly in the 
vortex chamber. The liner B is secured to the 
casing A by means of a union nut E, which at the 
same time secures the atomiser plate tightly in 
position. The outside of the liner is recessed to 
form with the casing an annular chamber F to 
which a channel G is led for supply of liquid fuel 
under pressure. From the annular chamber three 
sets of channels H issue which open tangentially 
into the vortex chamber J, and are shown placed 























in pairs at the same level and diametrically opposite 
to each other. These channels may, however, be 
arranged in other ways, the essential feature being 
that the channels open tangentially into the vortex 
chamber in such a way as to be covered and 
uneovered by an axial displacement of the slide 
valve D. In the upper end of the liner there are 
three sets of channels K through which the annular 
chamber F is in communication with a chamber L 
situated above in the casing, from which chamber 
there issues a return flow channel M. Adjustment 
of the burner is effected by an axial displacement 
of the slide valve D, so that another set or two sets 
of channels H are uncovered, while at the same time 
another set or two sets of the channels K are covered. 
In this way the sum of fuel consumed and fuel 
returning will become almost constant inde- 
pendently of the position of hae sips of the slide 
valve, so that the pressure in the annular chamber 
F is kept practically unaltered. Consequently the 
velocity at which the fuel flows into the vortex 
chamber will be substantially constant, so that the 
rotation energy and thereby the atomisation will 
be substantially independent of the position of 
adjustment of the slide valve D and the atomisation 
and the combustion will be equally good at all 
loads. Instead of being arranged for axial dis- 
placement, the slide valve may be arranged for 
being rotated and must then be provided with 
helical cutting-off edges.—May 31, 1950. 


MISCELLANEOUS 


638,597. December 29, 1947.—IMPROVEMENTS IN 
THE PRODUCTION OF ROLLERS AND RINGS OF 
Branrines, Karl Albert Engvall, of Atvidaberg, 
Sweden. 

One object of this invention is to alter the sequence 
and mode of the operating steps in the manufacture 
of roller bearings in order to avoid the necessity of 
grinding hardened surfaces, while another object 
is to provide a hardening method which will 
eliminate the risk of hardening cracks occurring 
and simultaneously will keep any distortions within 
the allowable tolerance limits. The drawings show 
an axial section through an inner ring of a roller 
bearing and the same ring in section surrounded over 
one of its races by an inductive heating coil. A 
denotes an inner ring of a spherical roller bearing ; 
the rollers B and outer ring C are indicated by 
dotted lines. The races of the inner ring are shown 
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at D, and include an inner guiding flange H for the 
rollers B. When hardening the race an inductive 
heating coil F is placed around the race D as shown, 
and an electric current is passed through the coil 
for such a short period of time that only a thin 
layer of the material under the race as indicated by 
the shading G becomes heated to hardening tem- 
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perature, after which the current is cut off. .Such 
time may vary from a few seconds down to a fraction 
of a second depending on the size of the ring, the 
frequency, voltage and strength of current. In the 
embodiment shown the smallest diameter of the 
coil F must necessarily be slightly greater than the 
diameter of the outer flanges H in order to permit 
the placing of the coil around the race of the ring. 
It is also possible to shape the coil so that the 
races on both sides of the central flange and the 
guiding surfaces of said flange may be hardened in 
orle operation.—June 14, 1950. 





Contracts 


Vickers-ArMsTRONGS, Ltd., announces that it has 
received an order from the Venezuelan Government 
for two destroyers which will be built at Barrow. 


THE METROPOLITAN-VICKERS ELECTRICAL Com- 
PANY, Ltd., has secured a contract for the supply of 
hydro-electric machinery to the Saltos del Sil, 8.A., 
undertaking for the San Esteban power station, on 
the River Sil, in North-Western Spain. The project 
envisages the installation of four 90,000 h.p. generat- 
ing units, the initial order comprising three 
generators and the necessary power transformers 
and switchgear. The value of the electrical portion 
of the contract is in excess of £1,300,000. The 
contract for the hydraulic turbines has been obtained 
by Aktiebolaget Karlstads Mekaniska Werkstad, of 
Sweden. 

Ancto-American Om Company, Ltd., London, 
acting on behalf of Imperial Oil, Ltd., Canada, has 
recently placed orders for British steel, valued at 
more than £400,000. These orders, which are for 
some 80 miles of 10}in steel pipe, 55,000ft of 8$in 
seamless pipe and 300,000ft of 7in casing, have been 
placed with Stewarts and Lloyds, Ltd., Glasgow. 
The first consignments of pipe-line have already 
reached Montreal and further cargoes will arrive 
at intervals of two weeks, until approximately 
5940 gross tons have been shipped. The pipe wil 
be used to link the City of Winnipeg, Manitoba, 
with the main oil pipe-line, now being built by the 
Inter Provincial Pipe Line Company, which runs 
75 miles south of the city, between the new oilfields 
of Alberta and the Great Lakes. 

A.C.V. Sates, Ltd., Southall, Middlesex, has 
been awarded a contract valued at approximately 
£78,000 by the Provincial Administration of the 
Orange Free State, for forty A.E.C. “‘ Monarchs ” 
which will be employed on new schemes of road 
construction and highway maintenance work. 
The order was placed through the company’s 
distributors, Dowson and Dobson, Ltd., of Johannes- 
burg. The vehicles, which will be of 12ft lin wheel 
base and 8ft wide, will be despatched complete with 
all-metal cabs fabricated by Bonallack and Sons, 
Ltd., London. The vehicles will be operated by the 
Roads Department of the Provincial Administration, 
which, with headquarters at Bloemfontein, in the 
southern centre of the Orange Free State, is 
responsible for the construction and maintenance of 
all provincial roads in the Province. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
havingTnotices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


British Standards Institution 
Tues., July 1lth.—24, Victoria Street, London, 8.W.1, 
Annual General Meeting, 3 p.m. 


Institution of Civil Engineers 
Today: July Tth—Great George Street, Westminster, 
8.W.1. Conference on Civil Engineering Problems 
“in the Colonies. 


Institution of Electrical Engineers 
To-day, July 7th—Summer Meeting in Cambridge. 


Institution of Metallurgists 
To-day, July 7th, to Sat., Sept. 30th.—Science Museum, 
South ensington, London, S.W.7, Exhibition, 
‘‘Metals in the Service of Mankind,” weekdays, 
9.30 a.m. to 6.30 p.m. ; Sundays, 2.30 p.m. to 6.30 p.m. 


Institution of Sanitary Engineers 
Fri. and Sat., July 14th and 15th.—Annual Summer 
Meeting in Manchester. 


Old Centralians 
Fri., July 14th—Chez Auguste Restaurant, 47, Frith 
Street, W.1, “A Travel Talk—Out and About,” 
H. L. Bullock, 12.55 p.m. 


Stephenson Locomotive Society 
Sat., July 15th.—Visits to Ashford Works and Running 
Shed, British Railways, 8.R., 3 p.m. (Midlands) ; 
March, 8S. Lynn and King’s Lynn sheds from 10.45 a.m. 
Sat. and Sun., July 22nd and 23rd.—Tour of Running 
Sheds, Bristol, Newport and 8. Wales Area. Scottish 
members visit Carstairs Depot. 





Personal and Business 


Mr. Witrrip Wicks has been appointed a direc- 
tor of Peglers, Ltd. 

Jack OLprIne AND Co., Ltd., announces that it 
will shortly open a new depot in Cardiff. 

KirKsTaLL Force ENGINEERING, Ltd., Leeds, 5, 
has now taken over the whole of the assets of 
Kirkstall Forge, Ltd. 

Mr. H. O. Fretp, A.C.G.I., A.M.I.C.E., A.M.I. 
Mech.E., has been appointed a director and general 
manager of Henry Meadows, Ltd., Wolverhampton. 

Mr. W. T. Grt1, financial director of Rolls- 
Royce, Ltd., has been elected president of the 
Society of British Aircraft Constructors for 1950- 
1951. 

HapFIELDs, Ltd., announces the retirement of 
Mr. J. W. Crawley, for many years a representative 
in the London area. Mr. Crawley joined the company 
in 1902. 

HorsELEY BripGe AND THomas Piccorrt, Ltd., 
Tipton, announces the appointment of Mr. J. D. 
Vaughan, M.I.C.E., as chief engineer, and of Mr. 
J. Sim as production manager. 

Tyne Truck AND TROLLEY Company, Ltd., has 
moved its registered office and factory to First 
Avenue, Team Valley Estate, Gateshead-on-Tyne, 
1] (telephone, Gateshead 77104). 

Lorp ApaMs AND Mr. Wit11am Hopcson have 
been appointed part-time directors of the Northern 
Divisional Coal Board, which administers the coal- 
fields of Northumberland and Cumberland. 

Mr. H. Wartson-Jones, M.Eng., M.1.Mech.E., 
M.I.E.E., M.L.Min.E., has been appointed Divi- 
sional Chief Engineer (Mechanical and Electrical) 
to the new Durham division of the National Coal 
Board. 

Rariw Macnetrinc Macaryes, Ltd., Lombard 
Street, Birmingham, 12, announces that its new 
factory is now in full production. The extensions 
to accommodate laboratory and development staff 
have yet to be completed. 

Mr. R. P. Rarkzs has been appointed publicity 
manager of Marconi’s Wireless Telegraph Company, 
Ltd., in succession to the late Mr. W. G. Richards. 
He joined the company’s publicity department as 
deputy manager last year. 

AnGLo-Saxon PETROLEUM Company, Ltd., states 
that after nearly thirty years’ service, Mr. R. J. E. 
Dodds, joint general manager of the marine depart- 
ment, has retired and that Mr. W. G. Weston, 
C.M.G., has been appointed general manager. 

ALBRIGHT AND Wison, Ltd., states that per- 
mission has been received from the Board of Trade 
for the construction of a new phosphorus plant at 
Portishead, near Bristol, and that work will i 
on the twenty acre dockside site as soon as planning 
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permission has been obtained. The output of this 
factory, which will cost about £1,000,000, will bo in 
addition to existing production at Oldbury and 
Widnes, and it is hoped that the plant will be in 
production by 1953. 

LEYLAND Morors, Ltd., states that Mr. Henry 
Spurrier is relinquishing the position of general 
manager but will continue in the office of managing 
director. The general manager’s duties are to be 
undertaken jointly by Mr. Walter West and Mr. 
Stanley Markland. 

Tue Unton-CastLe Line announces that when 
the “Pretoria Castle” completes her present 
voyage at Southampton on July 7th, her mastor, 
Captain John Crombie Brown, C.B.E., will retire 
from his post of commodore of the line after coin- 
pleting forty-nine years at sea. 





Launches and Trial Trips 


City oF BEpForD, cargo liner; built by Alex. 
ander Stephen and Sons for the Ellerman Lines, 
Ltd.; length 450ft, breadth 61ft 6in, depth 32/t 
Yin, deadweight 10,750 tons; one set of Parsons 
turbines, 6050 s.h.p. Launch, June 14th. 


ProsPecror, bulk ore carrier; built by R. and 
W. Hawthorn, Leslie and Co., Ltd., for the Pan Ore 
Steamship Company, Inc.; length 447ft, breadth 
60ft, depth 29ft 6in, deadweight 7500 tons; Haw- 
thorn-Doxford oil engine, five cylinders, 560mm 
diameter by 1680mm combined stroke, 3400 b.h.p. 
at 135r.p.m. Trial, June 15th and 16th. 

BINTANG, cargo and passenger liner; built by 
the Netherlands Dock and Shipbuilding Company 
for N.V. Stoomvaart Maatschappij “‘ Nederland ” ; 
deadweight 9000 tons ; Netherlands-Stork oil engine 
6400 h.p. Launch, June 17th. 

Kawaroa, cargo ship; built by Alexander 
Stephen and Sons, Ltd., for the Union Steam Ship 
Company, Ltd., New Zealand; length 3265ft, 
breadth 50ft, depth 26ft, deadweight 5335 tons ; 
Stephen-Sulzer oil engine, six cylinders, 3000 b.h.p. 
at 150 r.p.m., 12 knots. Trial, June. 

DaRESSA, cargo and passenger liner; built by 
Barclay, Curle and Co., Ltd., for the British India 
Steam Navigation Company, Ltd.; length 375ft, 
breadth 54ft, depth 26ft. 6in, deadweight 4260 tons ; 
Doxford oil engine, 4200 s.h.p. at 125 r.p.m., 14} 
knots. Trial, June 28th. 

San Satvapor, turbo-electric tanker; built by 
Furness Shipbuilding Company, Ltd., for the Eagle 
Oil and Shipping Company, Ltd.; length 510ft, 
breadth 69ft, depth 37ft, deadweight 15,900 tons ; 
General Electric Company steam turbine, direct 
coupled to a three-phase, two-pole alternator, three- 
phase salient-pole synchronous propulsion motor, 
8300 s.h.p. at 120 r.p.m., steam supplied at 500 Ib. 
per square inch at 800 deg. Fah. by two Lamont 
water-tube boilers. Launch, June 29th. 

VERENA, steam oil-tanker ; built by Harland and 
Wolff, Ltd., for the Anglo-Saxon Petroleum Com- 
pany, Ltd.; a sister ship to the ‘“ Velutina ” ; 
length 610ft, breadth 80ft 6in, depth 45ft, dead- 
weight 28,000 tons; one set of triple-expansion, 
double-reduction geared turbines taking steam at 
500 lb per square inch at 750 deg. Fah. from three 
Foster Wheeler boilers, 11,000 s.h.p. Launch, 
June 29th. 

CuHILKA, cargo liner; built by Swan Hunter and 
Wigham Richardson, Ltd., for the British India 
Steam Navigation Company, Ltd.; length 455ft, 
breadth 62ft 6in, depth 40ft 9in; Swan, Hunter- 
Doxford oil engine, six cylinders, 670mm diameter 
by 2320mm combined stroke, 6800 b.h.p. at 116 
r.p.m, Launch, June 29th. 

AFRIC, cargo and passenger liner; built by the 
Burntisland Shipbuilding Company, Ltd., for Prince 
Line, Ltd.; length 349ft, breadth 51ft 3in, depth 
30ft 9in, deadweight 4600 tons ; Hawthorn-Doxford 
oil engine, four cylinders, 600mm diameter by 
2320mm combined stroke, 3300 b.h.p. Launch, 
June 30th. 

Hrerna, steam trawler; built by Hall, Russell 
and Co., Ltd., for the Icelandic Government ; 
length 183ft 6in, breadth 30ft, depth 16ft ; triple- 
expansion engine, L000 i-h.p. Launch, June 30th. 

SILVERLAUREL, cargo liner; built by Joseph L. 
Thompson and Sons, Ltd., for the Silver Line, Ltd.; 
length 440ft, breadth 61ft Tin, depth 40ft 10in ; 
deadweight 10,200 tons; Parsons turbines taking 
steam from Foster Wheeler boilers. Launch, 
June 30th. 





Norts ATLANTIC PLanninNG Boarp.—Set up by 
the North Atlantic Council at its meeting in May, 
the North Atlantic Planning Board for Ocean 
Shipping has held its first meeting in London, 
which was attended by delegates from twelve 
Governments. Organisation, procedure, joint 
control and planning for mutual defence were con- 
sidered, and the next meeting arranged to take place 


in Washington. 
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